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PRIZE PROBLEMS FOR STUDENTS. 


I. 

In every triangle, the perpendiculars dropped from the angles to 
the opposite sides meet in the same point; the perpendiculars 
erected to the middle of its sides meet in the same point; the lines 
drawn from the angles to the middle of the opposite sides meet in 
the same point. Prove that these three points are in the same 
straight line, and that their distances apart are in a constant ratio. 

IL. 
Prove that tan 9° = 735 +1— V5+ 2y3. 
II. 


Find the coefficient of 2” in the expansion of oa aay (@—3) 





into a series of ascending powers of 2. 


IV. 
The equations y=ar-+a+1, y=(a+1)¢4+4, and 
y = bx-+ 5, are equations of straight lines in which a and 4 are 
positive integers, and the three lines all meet in one point. What 
values can a@ and d have, and what are the corresponding codrdinates 
of the common point of the lines ? 
VOL. I. 10 (69) 
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Ws 
When the angle between the codrdinate axes is os prove that 


z+y—a=yzy is the equation of a circle of which the radius 
isday3. 


The solutions of these problems must be received by February 
Ist, 1859. 





ARABIC NOTATION IN MENTAL ARITHMETIC. 


BY W. W. NEWMAN. 


In all written or practical arithmetics the Arabic notation is intro- 
duced and used with the first lessons, because the numbers are so 
large that the operations would become exceedingly difficult, if 


pupils were confined to the English printed or written words which 


name the numbers. 

But in mental or intellectual arithmetics there is a diversity of 
practice, and, of course, a difference of opinion among our most pop- 
ular authors. Colburn, the celebrated pioneer in this class of works, 
first uses the figures from 1 to 10 on the fiftieth page, after going 
through with the simple rules and an introduction to fractions. He 
also explains the Arabic notation of the numbers from 10 to 100 on 
the sixty-ninth and seventieth pages ; and, with remarkable coinci- 
dence, Adams, Perkins, and Thomson do the same at precisely the 
same place. 

On the contrary, Davies, in his New Primary, Greenleaf, Robin- 
son, Stoddard, Emerson, &c., introduce the pupil immediately to the 
language and practice of the Arabic notation. 

Colburn says figures “are not used in the first part of the book, 
because the pupil would not understand them so well as he will 
the words,” and this is probably the idea of other authors. 
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But it should be remembered that teachers of the simplest read- 
ing lessons find it necessary to teach their pupils the Arabic notation 
that numbers the pages of their books, and, therefore, the arithmeti- 
cal language of so small numbers is generally learned before they 
are introduced to even the simplest primary arithmetic. Again, all 
the numbers below ten, and all units in larger numbers are presented 
to the eye by the Arabic notation witha single character; but the 
shortest of the words has three, and the longest five letters. The 
tens figures, using only one figure, require from four to seven /elters 
each. If, therefore, a child cannot understand the figures 8, 16, 98, 
as well as the English words eight, sixteen, ninety-eight, when they are 
read alike, and are only two forms of expressing the same things, it 
must be that a brief, simple mode of spelling only befogs the juvenile 
intellect, and that silent, unnecessary letters are aids that cannot be 
dispensed with in primary instruction. Figures are more easily read 
than words; they are more rapidly written upon the blackboard or 
slate; they give a condensed and expressive view of operations ; 


they are great improvements upon all previous modes of expressing 
even small numbers; and the pupil may, without any hinderance, 
delay, or injury, be introduced to his arithmetical alphabet of ten 
Arabic characters or letters as his first lesson in the science of num- 
bers. If there are any good and sufficient reasons why these char- 
acters should be deferred to the advanced portions of mental arith- 
metic, we have yet to learn what they are. 





DIVISION OF FRACTIONS. 


BY A. SCHUYLER. 


Tus subject is usually presented in three cases: —I. To divide 
a fraction by a whole number. II. To divide a whole number by a 
fraction. III. To divide a fraction by a fraction. 
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Though the subject may properly be treated under the above 
heads, yet it should be understood, that the last case is general, 
including the other two; for, any whole number can be expressed 
in the form of a fraction having any denominator. Thus, in general, 
n ame 5 a = We shall therefore treat of the general case, II, 
by reducing the operation to a division of whole numbers. 

Principtes. 1. Jf any simple fraction be multiplied by any multiple of 
its denominator, the result ts a whole number. . 

Thus, in general, let “ be any simple fraction, and m any whole 
number, then md will represent any multiple of the denominator. 
Then, ~ x md = mn, a whole number, since the product of two 
whole numbers is a whole number. 

2. If both dividend and divisor be multipled by the same number, 
the quotient will remain unchanged. Thus, in general, let D denote the 
dividend, d the divisor, then D+d—=DXm~+d Xm. 

Hence, Jf both dividend and divisor be multiplied by any common mul- 
tiple of their denominators, they will become whole numbers, the quotient will 
remain unchanged, and will be expressed by a fraction, of which the new 
dividend is the numerator, and the new divisor the denominator. 

To make the operation as concise as possible, multiply both divi- 
dend and divisor by the least common multiple of their denominators. 

Let it be required to divide ? by §. 

By multiplying both dividend and divisor 

OPERATION. f 
me aay a by 12, the least common multiple of their de- 
sai *° ~ nominators, 4 and 6, we have 9 + 10= is: 

Complex and compound fractions should be reduced to simple 
fractions before division, but mixed numbers need not be thus re- 
duced. Thus, 54 + 2? = 22+ 9 = 24. 

In multiplying both dividend and divisor by the least common 
multiple of their denominators, cancel as much as possible; and 
even this should be done mentally, and we should, at once, say 
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n nd’ 


$x 12=9. In general, 5+ =nd+nvd= 


ni =" x5, which 
demonstrates the rule, Jnvert the divisor, and proceed as in multiplication. 

It is a serious objection to this rule, that its tendency is to lead 
the scholar to rely on a mere mechanical process, in which case he 
soon loses sight of the principle. But the above method keeps the 
principles constantly before the mind. Let these principles first be 
thoroughly understood, and the above method will be found very 
concise and beautiful. 





NOTES, BY PROF. ELIAS LOOMIS. 


I. My own experience has led me to a very different conclusion 
respecting decimal fractions from that stated by Mr. Hut, page 3. 
Instead of “keeping sedulously out of sight the analogy between 
decimal and vulgar fractions,” I would insist that the pupil should 
constantly remember, not the analogy between decimal and vulgar 
fractions, but the essential ¢dentity of vulgar fractions with decimals 
and duodecimals; and for this purpose I would recommend that the 
pupil be always required to write decimal fractions and duodecimals 
with a denominator, until he becomes perfectly familiar with the 
idea that the omission of the denominator is simply a matter of con- 
venience, and only to be allowed in cases where its omission leaves 
no uncertainty as to what the denominator should be. 

IJ. Mr. Sarrorp, on page 10, has not proved that one of Napier’s 
rules is superfluous, but simply that one rule may be deduced from 
the other. Napier’s rules never professed to inform us of principles 
not known before, but were designed to embody in a form easily 
remembered and easily applied, the theorems for the solution of 
every case in right angled spherical triangles. In this point of view 
neither of Napier’s rules is superfluous, and the two rules together 
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probably form the most fortunate application of the principles of 
artificial memory, which the history of the mathematics can furnish.* 





ON THE STUDY OF GEOMETRY. 


BY PROF. M. C. STEVENS. 


Tue sentiments expressed by Samuet P. Bares, in the first number 
of the Monthly on the study of Geometry, I consider worthy of the 
attention of every teacher. Let teachers try the experiment of 
giving to their classes in geometry, after they have gone over the 
text-book, some simple problem or theorem not found in the book, 
and I venture the prediction of a failure in nine cases out of ten, — 
provided they have not been accustomed to rely on their own 
powers. If this be so, what does it prove? Most assuredly, that 
there has been some error in the mode of teaching. 

It is my opinion that pure geometry receives too little attention in 
our schools generally ; and that the analytical method of arriving at 
geometrical truths is taking too prominent a place. I think I have 
a just sense of the importance of analysis and of its power; but I 
want pure geometry to occupy the place it deserves as a means of 
mental discipline, as well as for its beauty and brevity in the solu- 
tion of problems. But it is urged that the analytical method is 
more powerful, because we are led directly to our result; whereas 
it frequently takes much time to discover the hidden relations that 
exist in a problem, which must be known in order to apply the 
other method. All this I am ready to grant, but I urge that greater 
facility may be acquired in discovering these hidden relations than 





* We suppose that Mr. Sarrorp only intended to show that Napier’s rules are not 
analytically independent ; and not that Rule I. should be discarded in practice. If 
so, then there is no disagreement between Mr. Sarrorp and Prof. Loomis. — Ep. 
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is generally supposed. Hence I say, let geometry be taxed to the 
extent of its power, and not thrown aside too soon. 

To this end I think every instructor in mathematics should pro- 
pose a great variety of geometrical problems to his class for con- 
struction. Of course the problems should be selected in reference to 
the capacity of the class, at first selecting those that are simple, and 
letting them increase in difficulty by degrees, as the class is able to 
master them. I have intentionally used the term analysis and 
geometry in a limited sense. And to show what I really mean by 
the term geometrical construction, I here introduce the solution 
to the following problem. 

Through a given point without a given angle to draw a straight 
line, so as to cut off a given area. 


CONSTRUCTION. | 
Let MAW be the given angle, and P 


the given point. Draw P E parallel to | 

A M, and make the parallelogram A DEF | 

contain the given area. Draw D@ per- 

pendicular to AM, and equal to PF. B = 

Make G B = P £, and join P B, and AB Cis the vhede ener 
Demonstration. The triangles PHE, P CF, and BD ZH are evi- 
dently similar; and by construction P H? — P F? = DB*. Hence 
PHE—PCF,or HECF=BDH. Therefore ABC=ADEF. 
Q. E. D. 

The reader may compare this with the solution of the same prob- 
lem as given in Church’s Analytical Geometry, and draw his own 
conclusions. The inference is not to be drawn, however, that the 
solution there given is not a good one of its kind, and well calcu- 
lated to illustrate what is intended. 
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ON THE GENERAL PROPERTIES OF EQUATIONS. 


BY L. W. MEECH. 


At a certain stage of progress, the student of Algebra, writing 
down an equation of the third or fourth degree with numeric co- 
efficients taken entirely at pleasure, would suppose there must be 
some value of z which satisfies the equality. But he would have no 
adequate idea of the extent to which such coefficients in relation to 
the roots of the equation are subject to uniform laws, and complete- 
ly pervaded by them in every part. It was by bringing all the 
terms to one side so as to make them equal to zero, that Harriot, 
the companion of Sir Walter Raleigh, in Virginia, first generalized 
what Cardan and Vieta had well commenced. He showed that the 
unknown quantity in an equation always has as many values or 
roots as the index of its power in the first term denotes; he like- 
wise unfolded the composition of the coefficients, and proved them 
to be represented by the roots taken in regular combinations. The 
perception of these and other relations has tended to free the science 
from the amusing enigmas and circumlocutions of the older writers ; 
and widening its sphere has given perspicuity of thought and style 
to its investigations. 

For a practical exercise in these principles, let it be proposed to 
demonstrate the following new indication of imaginary roots; the 
given equation being expressed under the general form, with real 
coefficients, 

Ag+ Ba t4+ Cr ?*,....4-07°7+1Pr1+A=—0. 

Whenever (n — 1) B-—2nAC is negative, or when (n— 1) B? — 
2n A’ C’ is negative, either or both, there are two or more imaginary roots. 

The proof of this relation is here subjoined in its leading feat- 
ures ; a constant reference being presupposed to the latter chapters 
of any of the works on Algebra which treat of the General Proper- 





ties of Equations. Dividing the preceding equation through by A, 
it is plain, if the roots are all real, the sum of their squares must be 
positive ; since the square root of a negative quantity is imaginary. 


This sum of the squares is shown in Algebra to be represented by 


2 ° ° ° ° ° 
oa a ; and if this sum be negative, the circumstance must arise 


not from real, but from imaginary roots, or from a preponderance 
of the latter. Now to draw this restriction more closely, let us 
take away the second term of the given equation, by assuming 


zy aes in this case the sum of the squares of the values of y 


nA 
will become &—» = oom pa i by proceeding as before. If this 





also be negative, imaginary roots are the cause; and the denomina- 
tor may be removed, which does not alter the sign. Lastly, substi- 


tuting = for z, and clearing the given equation of fractions, the pre- 


ceding reasoning on the first three terms is likewise applicable to the 
last three terms, and the proposition is demonstrated. 

When the coefficients are real, “ imaginary roots always enter in 
pairs,” and if 2 is made equal to 2 in the preceding criteria, we have 
essentially the same test of imaginary roots, which is presented by 
the common solution of the quadratic equation. It should further 
be remarked, that there is no simple and universal criterion of im- 
aginary roots; the preceding test, as well as Descartes’ rule of signs, 
admits of occasional application. 





NOTE ON THE LEVER. 


BY R. G. HATFIELD. 


Tuat the weight and the power, when in equilibrio, are in pro- 
portion, inversely, as their respective distances from the fulcrum, 
may be demonstrated as follows : — 

A rod of uniform section, and of some homogeneous material 
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resting at its centre on a point of support, as at C, Fig. 1, may be sup- 


posed to be divided at some point D, into two unequal lengths, and 
the weight of these two unequal portions may be supposed concen- 
trated at their respective centres of gravity # and F, without de- 
stroying the equilibrium. This is represented in Fig. 2. The line 
LE F being supposed rigid and without weight: W, being equal to the 
weight of the part of the rod AD, and P, to the part D B. 


Fig. 1. Fig. 2. 
A E C D F B 


E C F 

lL el ¢ 
Thus we have the power P, acting upon the weight W, through 
the lever # F, and the power and weight are in a state of equilib- 
rium. Now it is to be shown that W:P:: CF: EC; or, since W 
equals the weight of AD and P, the weight of DB, and since, as 
the rod is uniform throughout its length, the lengths of the parts 
are in proportion as their weights, and may be taken to represent 
their weights respectively, therefore it will be sufficient to show 
that AD:DB::CF:EC. Since FD is the half of AD, and DF 
the half of D B, therefore # F is the half of AB; hence £ F is equal 

to A Cor to CB. 

First, HF = AC: and these are each equal the sum of their 


parts, or, C+ CF=AE-+ EC. Cancelling the identical terms, 


there remains C/’' = AE; and since AZ = —, therefore, CF = 


2 
AD 
_— 
Second, H ¥ = CB as above shown; and these are each equal 
the sum of their parts, or, C+ CF= CF+ FB. Cancelling 


the identical terms, there remains C= FB; and since B= 


= therefore, F C = tae Now since £ C equals the half of DB, 


and CF equals the half of AD (as above), therefore is LH C: DB:: 
CF: AD, and by transposing the extremes, AD: DB::CF:£ C. 
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A FLUID PARABOLIC MIRROR. 


BY PROF. GEORGE R. PERKINS. 


If an open vertical cylinder, containing a fluid, is made to revolve with a 
uniform motion about its axis, the upper surface of the fiuid will assume a 
perfect parabolic form. 


i, If we consider a particle of the fluid at D, 





it must, in reference to the surrounding parti- 
cles, remain in equilibrium. Hence, the re- 
sultant of the forces acting upon this particle 





= must be in the direction of the normal to the 








Ae surface assumed by the fluid, that is, it must 
be in the direction of DF. Consequently 
the force of gravity must be to the centri- 
fugal force as HF isto LD. If we call the 

codrdinates of this point z and y, we shall have in the differential 

triangle DHG,HD=dz;HG=dy; but the triangle DH@G is 
similar to the triangle D £ F, hence, dy:dz:: force of gravity: cen- 
trifugal force. Denoting, as usual, the force of gravity by g, and by 


T the time in seconds of one revolution of the cylinder, we shall 


have =a! for the velocity, of the point at D. But the centrifugal 





force is expressed by the square of the velocity divided by the 
2 2 

radius, that is, we have F352) -y= =e, for the centrifugal force. 

Hence, the above proportion becomes 


dy:du::g:" or, 


4n*ydy 


—_ = gdz, that is, 2ydy on t= o 


2 2° 
Integrating, we have 


ire 
y= 27? ° 


This is the equation of a Parabola having — for its focal dis- 





= Pe 


tance. If we denote by WV the number of revolutions in each minute, 


we shall have V = ?- 


Calling g = 32.1908 feet; m= 3.14159, we shall have the 


focal distance in feet expressed by 7? x 0.4073 ...== SS 


From this expression we see that the focal distance varies inversely 


as the square of the angular velocity. 
We deduce from the above expression the following numerical 
results : — 





No Focal distance y Focal dist. 
2 in feet. ‘ in feet. 





1466.33 3.66 
366.58 | : 1.63 
162.92 0.92 
91.64 0.59 
58.65 0.41 
40.73 | 0.30 
29.92 | 0.28 
22.91 | 0.18 














From these results we see that when the fluid revolves sixty times 
in one minute, that is, once in each second of time, the focal distance 
will be 0.41 feet = 4.92 inches. If it revolve once in six seconds, 
the focal distance will be 14? feet nearly. If it revolve once in ten 
seconds, the focal distance will be 40] feet, nearly. 

Is i possible to make use of this kind of mirror for Astronomical 
purposes ? 

In theory, this fluid mirror will be perfect in its parabolic form, 
whatever the velocity of revolution may be, provided it is uniform. 
Each and every ray of light falling upon it parallel to its axis will 
be reflected to the same focal point. Whatever change the fluid 
may undergo by reason of a change in the atmospherical tempera- 
ture cannot alter the parabolic form of the surface, since this form 
does not depend at all upon the specific gravity of the fluid, but 
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only upon the velocity of rotation, consequently this mirror will 
remain perfect at all temperatures, which must give it great advan- 
tages over the ordinary solid mirrors. 

And since the focal distance does not depend upon the size of 
the mirror, it follows, theoretically, that there is no limit to the size 
of mirrors constructed in this way, consequently any amount of light 
may be used which will allow of high magnifying powers in the eye- 
glasses, and in this consists the great telescopic power which we 
shall in this way be able to obtain. 

As yet, we have given no method by which objects out of the 
zenith can be viewed. 

This must be accomplished by first receiving the rays of light 
upon a plane mirror, so adjusted as to throw them after reflection 
vertically upon the parabolic mirror. This plane mirror will of 
necessity absorb more or less of the direct rays, still as the size of 
the mirror is unlimited, I suppose no serious objection would result 
from this. I apprehend the most difficult thing to be overcome in 
this case is to construct a plane mirror of such vast size which shall 
be sufficiently accurate to answer our purpose. For this plane 


mirror must be solid, and subject to all the defects incident to mirrors 
so formed. 


But suppose this fluid parabolic mirror can only be employed in 
a zenith telescope, does it not promise advantages sufficiently great 
to warrant the expense of all necessary experiments to test its 
practicability ? 


By using mercury, which possesses the speculum surface but 
little short of perfection, and which also is of such specific gravity as 
to become very stable after having once assumed its position of 
equilibrium, it would seem that in the present state of mechanical 
perfection we may reasonably hope to succeed in constructing in 
this way reflecting telescopes of almost unlimited power. 
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Should this plan succeed, I need not point out its great impor- 
tance in a scientific point of view. The astronomer will then have 
the ability of deciding many questions in regard to the theory of 
nebulous bodies, to say nothing about the distinctness with which it 
must of necessity expose to view the surface of the moon. The 
question so often asked, as to whether the moon is inhabited, may 
then be at once answered without a possibility of error. 

Some of the most perfect mirrors which it is possible for us to 
conceive of, are formed by the physical laws of nature, in the 
atmosphere, in the case of mirage. This fact is well calculated to 


encourage the hope of success in the case of mercurial parabolic 
mirrors. 





DEMONSTRATION OF PROF. PEIRCE’S PROPOSITIONS 
ON THE DISTRIBUTION OF POINTS ON A LINE. 


BY MAJOR R. J. ADCOCK. 


Proposition (1). Let the number of points upon a line whose 
length is a be represented by a, and the number upon any part z 
measured off from one end by z. If the line z move along the line 
a until its forward extremity reach the other end of a the two 
points at the extremities of z will evidently have taken (a — z) 
positions upon a. Hence the whole number of possible positions of 
two points upon @, which are never at a greater distance than 
z, equals the sum of all the remainders (a— =z) obtained by 


zx 
varying x from 0 to z This sum=/(a—z2z)de=axr— 2’. 
0 


The whole number of possible relative positions of two points upon 

ais {(a—2z)dxr=3a@ When az—i3 x=} of ia, r=a 
0 

(1 + $ y2) = 0.29289 x a. 
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Prop. (2). Whenz= ta, ax —}7?=: 

Prop. (3). Whenz=ja, ax—tr= 

Prop. (4.) When 2 = 

Prop. (5). Since, when the line returns into itself, the greatest 
distance of two points can be only a, two points at a distance z, 
can only take a positions; the sum of which from 0 to z= 


fadz = 6s. 
0 


Prop. (6). The number of positions of two points upon z 
is $27. 

The number of these, with another point on dz, is } 2*dz posi- 
tions of three points. Hence the whole number of positions of 


three points upon z is v $2°dxz—=12*. When the line returns into 


itself, the longest possible distance of two points may still be re- 
garded as a, and the whole number of positions of three points 
upon it, is } a’. 

Let x be the least distance of the two nearest points, then 2 z 
is the least distance that can be occupied by three points. Begin- 
ning with this position, let the two forward points, remaining at 
the same distance, move around the curve until the advance point 
is at the distance z from the fixed point. The three points will 


thus have taken (a — 3) positions. Hence S(a — 3x) dz is the 
0 


number of positions of three points when one is fixed, and the other 
two never at a greater distance than x, nor than either of their 
distances from the fixed point. But the fixed point can be moved 
a distance a from its first position. Hence the whole number of 
positions of three points under the conditions is a [(a—32)dze= 
a’2x—ax*+-C. Taking the integral between the limits 0 and 
x, we have a’z — 3a2* for the number of positions when the two 
nearest points are at a less distance than z. When a?z — 342 


— 15 1 73 — one 
eek | $@, 2% = (4 + yy) a= 34, or ja. 
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Prop. (7). The constant of integration in az — $a2* + C, 
is }.a*, for when the least distance of the two nearest points is 0, 
the whole number of positions is }a% When @z— jaxv-+ 


La = 4 x ba, «= (=2"*) a = 0.097634. 
Prop. (8). When a?z— iax27—1ad’, r= (424 0)a. 
When @z — fav? =3xX ha’, e= (4 +})a=haor ha. 
When a2 — ax = $3 X fe, r=(4 + a4) a—fa or sya. 
The three points are evidently always included in an are equal 
to a, minus the greatest distance of two points in any case. 
Hence the arc which includes the positions } a’ is 2 a. 
Hence the are which includes the positions } x 4a’ is da. 
Hence the are which includes the positions $2 « 4a’ is $a. 
Since by Prop. (5), the number of positions of two points in- 
cluded in an arc 2, less than a, is az, the number of positions of 
three points included in z is faxdz = ta2’. 


These propositions might be demonstrated by the Theory of 
Permutations and Combinations. 





THEORY OF THE DISTRIBUTION OF POINTS ON A LINE. 


BY W. P. G. BARTLETT. 


Ler 7 be the length of a line returning into itself, and d/ the dis- 
tance between two of its consecutive points. Let it be divided into 
n intervals by x points. Then obviously the coefficient of 2 in the 
development of 
(1) [Pp att ate pte 


will express n!* times the number of different sets of ” intervals 





* Using the notation n! to express the product 1.2.3.4.....m 





—= 


into which the line may be divided. Putting z*' = z and + == 9, 


(1) becomes 
(2) Itepe4e24....pepa(E™ ered (l—z)-* 
= (l—A,2 + A,’ — A; bids 
(1—B,z+ B,2— B# 
in which A and BP are the binomial coefficients for pee and 
negative values of 2 respectively.* The coefficient of 2 = 2 in 


9 a — (n-+p—1)!__ p 

(2) is+ B,—A = + B= si@—i!t —@—>nr 
, sig pial [*- 1 

(3) "nl (n—1)!~ ni Qa—1)! de 

is the number of different sets of 2 intervals into which the line Z 

can be divided. 


n—l1 


To find in how many of these sets the least interval is z, we 
may suppose the excess of 7 over xz to be distributed in all possible 
ways (no reference being had to the order of the parts), among the 
remaining x — 1 intervals, giving therefore 


(i —nzx)"-* 
(4) (n—1)!(s—2) lar 


different sets of n intervals, in each of which the least interval is z. 


But as the different crders in which each set of intervals may be 
distributed over the line depend only on their number x, we may 
divide (4) by (3) and obtain 

(5) n(n — 1) = a 


as the probability of the least one of the intervals being x. Putting 
dx for dl, we may integrate (5) with reference to « between any 
limits greater than 0 and less than -, and thus obtain as the prob- 
ability of the least interval being included between a and 4, 


(6) f 2e— Cees) dex ¢—s4)"*— bam o b)s- 








* This method I derived from the Introduction to Bremiker’s Six Place Logarithms. 
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When a = 0, (6) becomes = , which may also be 
obtained by distributing the excess 7— 26 in all possible ways 
(without regard to the order of the parts), among the x intervals, 
and taking its complement to unity. 

To find in how many of the sets (3) all the points are just in- 
cluded in a length vy, we may suppose y to be divided in all possible 
ways (without regard to the order of the parts), into n — 1 parts, 
provided that no part shall be greater than 7—y, Then (2) be- 


comes, putting — = 49, 


(7) [lte+e2 $emPts (1 em Agen 
— A, ZP-O 4 ALTO) (1— Be+ Bow — ByH.....), 
in which A’ and B are the binomial coefficients for the (n — 1)st 
power, and the coefficient of 2‘, divided by (xn — 1)!, is the number 
of ways in which y is required to be divided. The general form of 
this coefficient, retaining only the infinite terms, is 
+ B+ A, By,_,+ A; Bgy2, + A3 Biq—3p +, &e. 


= gop St 
in which there can be no more than x terms, and only those are 
to be retained in which the subscript number to B’ is positive. 
Whence dividing by (x— 1)! and by (8) and substituting the 


values of p and q, we get, since dy = dl, 


(8) n(n =e ay —* <a ie 








4 n (n — 1)? oma Ba i 2 dy — &e.,, 


as the probability (omitting the terms which become negative), of all 
the points being included in a length y. If we integrate (8), 


taking care to include no negative term between the limits, and 
(n—1)l 


remembering that y cannot be greater than 
n 


» we have 
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(9) [* et "a dy — f- (n — = fol dy 


“ . n(n — 1 aA awe: Gy eer dy — &e., 





(n—1)l 


n 


in which d< 

of (9) is 
n(n—1)(n— 2) (8y — 21)"—? 

(10) 2%, a 4 ee oe, 

which vanishes for any value of 2 when y is taken at its lowest 


limits, but when y is taken at its highest limit, =. becomes 


— nd ened, — -oe—s (n — 2) -—-) —ke, 


n 2! n 3! n 


l 21 - 
and a’ > 3 > ;? &c. The general integral 











= 1, for any value of x. 


It is easy to see that on a straight line, not returning into itself, 
the number of possible positions for ” points is 
? —_ thug 
(11) nl nt dl”? 
and the number of possible positions in which the extreme points 


- l—-z ‘ ta 
are x apart is >7— X (number of possible positions on « for (x — 2) 


points) = 09-77-15 which divided by (11) gives 
n(n —1) (I — 2x) 2*—? dl 
dn > 
as the probability that all the points are just included in x. This 
may be integrated between any limits less than 7, and thus gives 


bn (n—1) (l—2x)2*-*dx__ n(b"—'— a") (n — 1) (#* — a") 
(12) ff ji =" —eneae 


[*-1 











? 
as the probability that all the points are included in a length greater 
than a and less than ¢. 

Formulz (6), (10), and (12), are sufficient to solve all the cases 
presented in the October Number of the Monthly. The decimal 
in Prop. 1, equal to 1 — i, and that in Prop. 7, equal to 4 (1 — y73) 
may be found by putting (12) and (6) equal to 4, and solving with 
reference to d, a being put equal to 0. 

















AN ACCOUNT OF THE COMET OF DONATI. 1858. 
PART II. 


For the following details, relating to the appearance presented 
by the comet in the telescope or to the naked eye, use has been 
made principally of the manuscript records of the Observatory of 
Harvard College, the results of observations made elsewhere not 
being accessible through the ordinary channels of information at the 
time of writing. 


There was a marked increase of brilliancy accompanied by an 
equally perceptible lengthening of the tail, between the 10th and the 
25th of September. Its sudden advance in size and splendor during 


the week following the latter date, was in perfect keeping with the 
often repeated history of bodies of its class. Every condition seemed 
to favor a rapid development. It was approaching the sun, which 
not only subjected it to a more intense illumination, but probably to 
other influences of a nature not well understood, but perfectly 
obvious in their effects ; it was drawing nearer also to the earth, and 
was, besides, every night taking a more favorable position above the 
horizon, and presenting to better advantage the length and curva- 
ture of its train ; lastly, the absence of moonlight towards the end of 
the month contributed more than any other circumstance to 
enhance the grandeur of the scene. Scarcely less impressive was 
the sudden vanishing of the spectacle a few weeks later, attributable 
to similar influences as it were reversed ;— the comet receding from 
the sun and earth, contracting its dimensions, descending low in the 
mists of the horizon, and finally almost extinguished by the return- 
ing moonlight. 

On the 8th, the diameter of the nucleus was ascertained to be two 
thousand miles. In immediate contact with it, was an intensely 
brilliant nebulosity, having a diameter of about three thousand 
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miles, while the surrounding diffused light extended forty or fifty 
thousand towards the sun. Measured by ordinary standards, this 
latter distance appears large, but it was manifestly insignificant 
compared with the effusion of nebulosity in the direction of the 
tail. Indeed the comparative absence of any considerable collection 
of diffuse light on the side nearest the sun, outside of the above 
radius, was so noticeable as to excite remark on several subsequent 
occasions. The fact of the position of the nucleus, precisely in the 
vertex of the train, must have been generally noticed. At this date 
the tail had acquired a length of sixteen millions of miles. 

To ascertain the true dimensions of the nucleus, and to compare 
the intensity of its light with that of a star of equal brightness, 
the comet on the morning of the 9th was kept in the field of the 
great refractor by the clock-work motion, and the effect of the 
approach of daylight upon it, carefully noted. 

In the early twilight the nucleus resembled a star of the fifth 
magnitude, subtending an angle corresponding to a diameter of five 
thousand miles; but owing partly to atmospheric disturbances, and 
partly to the difficulty of distinguishing its precise border, this 
proved to be much too large, for it diminished to less than half that 
amount when the daylight had become sufficiently strong to obliter- 
ate all but the true centre, which continued in sight until twelve 
minutes before sunrise; the light however no longer retained the 
scintillating, star-like character which distinguished it when seen on 
the background of a dark sky. At this time, therefore, the nucleus 
must have been nearly of the size of our moon, and probably shone 
with somewhat inferior intrinsic brightness. 

Sept. 12. “A rapid increase in brightness, and length of train, 
the latter covers an arc of 6°.” 

“The intensity as well as the quantity of light emanating from 
the nucleus are the most distinctive features. To the naked eye, 
aided by the light of the envelope and contiguous part of the tail, it 





was as bright as a star of the third magnitude. In the telescope the 
light concentrated within a circle of 10” diameter, or six thousand 
miles, resembles that of a star of the fifth or sixth magnitude diffused 
over an equal space.” The view of the comet on the morning of 
the 13th was still more satisfactory, owing to its greater elevation 
and the absence of moonlight. 

To the naked eye on the 17th, the head equalled a star of the 
second magnitude. Its southern side (on the left hand and below 
as seen in the evening) was decidedly the brightest. A similar 
contrast was noticeable through a considerable extent of the tail for 
several weeks following; the convex outline being both brighter 
and more clearly defined than the opposite side. Ultimately this 
distinction disappeared, or rather it was reversed; the change 
taking place gradually, and becoming most noticeable after the 6th 
of October. 

The commencement of a most important epoch in the physical 
history of the comet, dates in our records from the 20th of Septem- 
ber. It is probable that symptoms of approaching changes, faintly 
indicated, may have appeared somewhat earlier; they were not 
however noticed on the 17th and 18th, on both of which occasions 
the comet was observed, though particular attention was not then 
given to the condition of the nucleus. 

On the evening of the 20th, the train at its origin was plainly 
bifurcated, issuing from the head in two unequal streams forming its 
two sides, and leaving between them a dark space behind the 
nucleus. Their outline was a curve resembling an are of the para- 
bola or hyperbola. The southern stream was so much the more 
brilliant of the two, that in strong twilight this alone would have 
been seen as a short tail inclined by 30° or more to the true axis. 
“ Between the nucleus and the sun is interposed an obscure crescent- 
shaped outline within which the light is unequally distributed, and 
has a strangely confused chaotic look; the details are too undecided 
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for precise description. There is also an elongation of the nucleus, 
which is singularly brilliant, or perhaps a ray extending a few 
seconds from it on the following or upper side. The exact character 
of these phenomena could not be made out, but they seemed to 
indicate the presence of some internal disturbing force.” 
Fig. 3* is taken from a sketch 
made at the time. The exterior | 
dotted line represents the out- | 
line of the head of the comet, x 
the nucleus with the position of ] 
the ray, and aaa" the place of | 
the obscure band. The latter 
was so faintly marked that it | 
might easily have been over- 
looked, or have passed for an 
illusion. 


Sept. 23d. “A fine clear sky ee ” Fig. 8. 
with the moon nearly full. To the naked eye the head of the 
comet is as bright as a star of the first magnitude, and the train, 
notwithstanding the moonlight, is 6° or 8° long. It is already a 
brilliant object half an. hour after sunset. The telescopic view is 
most extraordinary. The nucleus has diminished in size, being 


now only 3’, or 1300 miles, in diameter. Its light is exceedingly 
intense, and somewhat more concentrated than on the 20th. 
Outside of it is a bright envelope with its vertex in the direc- 
tion of the sun, and 15’,or 6400 miles, distant. This is bounded on 
its outer margin by a dark band. The boundary of a second and 
less brilliant envelope is distant at its vertex about 30’, or 12800 


miles, from the nucleus, and is terminated by a similar dark arch, 





*In the figures the head of the comet is inverted, so as to correspond with its 


appearance in the telescope. 
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outside of which, again, is an atmosphere of faint, diffused nebulosity 
rapidly shaded off. The outlines can be distinguished through an 
are of 220° or more, reckoned from the nucleus, but they extend 
considerably further into the train on the following or bright side.” 
= een =lhe form and situation of the 
envelopes and their relative de- 

grees of brilliancy are repre- 

| sented in Fig. 4 by gradations in 

j the character and strength of the 

| lines in the engraving.* The 

} scale to which this cut is drawn 


| has not been ascertained from 


exact micrometer measurements, 
| and is not to be implicitly relied 
on in comparing the dimensions 
ne . of the envelopes at this date 
with others where the proper angles at several points were more 
carefully determined. 
Sept. 24th. The train is 7° in length, 
and evidently curved as represented 
in Fig. 5, which gives its appearance 
as seen at evening in the north-west. 
The telescopic view showed a de- 
cidedly dark axis to the tail, extending 
close up to the nucleus, which was 
elongated in a direction perpendicular 
to the axis. The inner envelope 
south of the nucleus was in part sepa- Fig. 5. 


rated from it by a darker space and was twice as bright as the one 





* The parallel curved lines in the wood-cut are employed merely to indicate the 
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next outside of it, which in turn was much brighter than the ex- 
terior nebulosity. 

It is possible that the envelope, 
of which the outer edge is indi- 
cated in Fig. 6 by the letters a 
a a’, corresponds to the bright 
nebulosity comprised between a 
a a’,and n in Fig. 3, and that | 
the outline 30'b” was formed 
between the 20th and the 23d. 
The dimensions of the two en- 
velopes on the 24th, were found | 
to be as follows. The letters 
refer to Fig. 6. 


Fig. 6. 
nb’ = 5800 miles, na = 13400 miles, 
bd” = 17000 « aa’ = 31000 « 
The obscure bands on the margins of the envelopes were 3”. 5 or 
1400 miles broad. The estimated angle of divergence of the two 


forks of the tail at a distance of 10’ from the nucleus was from 20° 
to 25°. 


On the 25th, the nucleus presented itself under a new aspect, in 
the act, as it afterwards proved, of disengaging a new envelope, or 
rather in a stage preparatory to that event. This perhaps is the 
first instance where an envelope has been seen in embryo at the 
surface of the nucleus, and has been traced through successive stages 
to a full development. The same phenomenon was subsequently 
illustrated in the case of the present comet by several exhibitions of 





places where the light was more or less intense, and must not be too literally interpre- 
ted. The general effect is better given in Fig. 1; but all attempts at a faithful repre- 
sentation by means of an engraving, must, from the necessity of the case, be inadequate. 
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a similar nature ; their history has a peculiar value, because it affords 
an insight into the mysterious processes by which the train is thrown 
out from the nucleus, under the stimulating influence of the sun’s 
light and heat, or possibly of some unknown emanation from the 
same source. The following were the most conspicuous gradations 
of light recognized in its neighborhood. Commencing with the dark 
axis we have: — 

Ist. The axis, a narrow, well defined dark stripe penetrating 
quite up to the central body. Next in order towards the sun is 
the nucleus, on the eve, as we may say, of an eruption. The ex- 
pression is fully warranted by its subsequent history. When seen to 
best advantage, two little streams of luminous matter were observed 
issuing from it one on each side, doubtless on their way to supply 
material to the tail now so rapidly expanding. Outside of the nucleus 
and of the nebulosity, apparently adhering to it, was a comparatively 
dark space, succeeded by the envelopes 48’ 4” and aa’ a” with the in- 
tervening dark bands, and lastly, over the whole a thin veil of diffuse 
light; the latter attaining a distance of seventy thousand miles. If we 
include the dark axis, and the dark background of the sky, we have 

here nine alternations of light and 
shade, of various grades of in- 
tensity. 

The micrometric measure- 
ments furnish the following 
dimensions, the letters referring 
to Fig. 7. 

nb’ = 7100 miles, 
bb” = 15600 “ 
n to dark space outside of ¢ = 
3500 miles. This space, first 
seen on the 24th, continued to 
enlarge until the envelope 5’ b” was completely severed from con- 
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nection with the nucleus. The breadth of the obscure band outside 
of 50's” was 1600 miles. At a distance of about three hundred 
thousand miles from its origin, the breadth of the tail was found to 
be one hundred and forty thousand miles. Its extreme length was 
11°, and the breadth where widest 1°. 

Sept. 27th. We have now conclusive evidence that the con- 
dition of the central luminosity on the 24th and 25th was that of 
an envelope in its earliest stages. “The outline of a new envelope 
is clearly distinguished. In form J i: Tee 
and position it is a miniature | 
of that which has hitherto been ] 
the innermost. Like the latter } 
it sets awry, inclining to the | 
right hand side of the axis, as | 
represented in Fig. 8. The ] 
outline of ada” of Fig. 7 is | 
becoming indistinct. The nar- | 
row dark stripe in the axis ] 
having its vertex precisely at 
the nucleus, is a remarkable object ;” its width near its origin was 
found to be 1800 miles. 


The tail had now attained a 
length of 13°, or eighteen millions of 
miles. A new appendage in the 
form of a long, narrow ray issuing 
from its convex side was seen as 
represented in Fig. 9, not following 
the curve of the tail proper, but pro- 
jected nearly in a straight line from 

the sun. Its appearance simulta- 
vig. © — neously with the throwing off of a 
new envelope suggests the possibility of the two phenomena being in 
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some way connected with each other ; both, it will be noticed, lie on 
the same side of the axis. Supposing it to have started from the head 
of the comet on the 25th, its velocity must have reached eight or ten 
millions of miles daily. Other comets have exhibited similar rays. 
That of 1843 shot out its streamers to a much greater distance. 
One which appeared in 1744 is said to have had no less than six, 
spread out like a fan. 

On the 28th, the image of the nucleus in the focus of the large 
refractor afforded distinct photographic action, but the surrounding 
luminosity was not intense enough to form a picture. “The dark 
opening in the axis of the tail occupies about one twelfth of its 
breadth at a distance of 1° from the nucleus; it may be traced dis- 
tinctly one or two degrees. The head of the comet, seen with a 
ee ee, eee) small telescope in strong twilight, which 

obliterates all but this brightest portion, 
is crescent-shaped as in Fig. 10. The 
tail is 19° long, or twenty-six millions 
of miles, with a streamer as on the 

em) 27th.” 
| Sept. 29th. Between this date and 
| the 30th, the comet passed its point of 


_— nearest approach to the sun, being distant 
Fig. 10. 


about fifty millions of miles, and not quite seventy millions from the 
earth, which it was still rapidly approaching. 
“Marked changes have occurred since the 27th. The little half 


moon envelope, then closely shrouding the nucleus, has elevated 
itself above it, and become the most conspicuous feature in the 
telescopic view. It is brightest near its outer edge,” an indication 
that it was about to separate from the central nebulosity. 

Fig. 11 will serve to convey an idea of the disposition of the 
envelopes; aaa” was fast losing its contour, which could with 
difficulty be made out; its place in the figure is not much to be 
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trusted. It will be remembered, that, within five days, all the nebu- 
losity within the outline ec’ ¢’ had been thrown off from the surface 
of the nucleus, ae. from it at the rate of a thousand miles daily. 
ar mera iin in There is reason to suppose that 
the evolution was attended with 
something of violence, or of the 
nature of a sudden disruption, or 
of an explosion, if the expression 
does not convey too much the idea 
of motion apparent to the eye. 
There were rays or jets of light 
streaming in different directions 
from the centre, one in particular 
on the following (apparent right 
_—a = hand) side, imperfectly suggested 
on the 27th, now plainly seen, and there was a general aspect of 
confusion, suggesting the idea of internal disturbances. It was 
afterwards observed that as the nebulous matter rose higher and 
higher above its origin, it became uniformly blended, as if, when 
relieved from the immediate neighborhood of the nucleus, it was 
disposed to an even and symmetrical arrangement. The measured 
arcs gave the following results, n in Fig. 11 designating as usual the 

nucleus, and J’ and ¢’ the vertices of the envelopes. 

nb’ = 10500 miles, 
ne’ = 6000 « 

The thickness of the brightest part of the arch under J’ was 
2000 miles. Since the 24th, ’ has ascended (towards the sun) about 
five thousand miles, or only about one three thousandth part of the 


distance over which the end of the tail has advanced during the 
same interval. 


Sept. 30th. “The edge of the envelope cc’ c” is very distinct, 
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and may be traced through an angle of 270°, reckoned from the 
nucleus. The latter is truncated, as it has often before been seen on 
the side opposite to the sun, giving it a half moon shape. The dark 
axis, which at its origin is almost black, and is of even breadth with 
the nucleus, completes the resemblance to a phase and shadow.” 
There are objections to this explanation, although at first sight it is 
very plausible. Each new envelope as it emerges from the nucleus 
has the same phase-like form, while it is certainly everywhere 
permeated by the sunlight, a very small envelope still adhering to 
the nucleus would thus explain the peculiar form of the latter. The 
dark axis occupies a larger proportion of the whole breadth of the 
train at a distance of several degrees from the nucleus, than can 
with any probability be attributed to the defect of light intercepted 
by so small a body. It is moreover curved, which could not happen 
to a sensible amount in the shadow. 

Perhaps two phenomena are here superimposed ; a comparative 
deficiency of nebulosity towards the central regions of the tail, and 
an actual shadow perceptible a short distance only, close to the head 
of the comet, where at any rate we must assume the existence of a 
considerable collection of nebulous matter, sufficient to exhibit the 
outlines of a shadow cast upon it, if such really exists. This view 
receives some confirmation from a note of a later date. “The outlines 
of the axis-band are straight lines near the nucleus, but at a little 
distance they begin to blend with the general deficiency of light in 
the middle of the train.” It seemed here to be conceivable that the 
shadow-margin and the outlines of the axis were distinct phenomena. 

The tail to the naked eye was 22° long, or twenty-six millions of 
miles, and from 2° to 3° broad near its extremity, where also its rate 
of curvature was pretty suddenly increased. The upper outline was 
throughout brightest and best defined. 

Oct. 2d. No new envelope had yet been formed, nor were any 
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indications of its approach manifested, althotigh they were carefully 
looked for in the expectation that one would shortly appear. The 
nucleus, however, was unusually bright, and rounded on the side 
toward the sun. An increase of brilliancy in the nucleus was 
afterwards recognized as the precursor of a fresh eruption from its 
surface. Its diameter, perpendicular to the axis, was found to be less 
than 1600 miles. 

There were three dark openings in the innermost envelope, 

between which it was intersected with bright rays. In Plate L, 
the engraver has given an eminently successful representation of the 
comet as it appeared in the 
field of the great refractor. 
The character of the light of 
the nebulosity composing the 
envelopes, and the appear- 
ance of the dark axial stripe 
penetrating, with well-defined 
outlines, quite up to the nucleus, 
have been preserved with great 
fidelity. 

The long narrow ray first 
noticed on Sept. 25th, spring- Fig. 12. 
ing from the convex side of the tail, was seen on the 2d of October 
as represented in Fig. 12. 

The dimensions of the envelopes were as follows : — 

nb’ = 13200 miles, ne = 7500 miles, 
bb” = 3300 « ec” = 18900 « 
The breadth of the brightest part of the tail, at a distance of 


144000 miles from the nucleus, was 90000 miles, and its extreme 
length 25° to 30°. 


The next date of observation was the 4th. Another envelope 
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was then rising, having already attained a diameter of above nine 
thousand miles within forty-eight hours. Its peculiar form and the 
position of a dark spot, S, are given in Fig. 13. A dark space now 
separated the envelope cc’ ce’ 
from the new one. In Fig. 13, 
we have from the micrometer 
measurements, 
ne’ = 8900 miles, 
nd = 3050 « 
nS=1800 <“ 
ec” = 23500 « 
dd’ = 9300 « 
The nucleus was smaller and 
—_ less bright than on the 2d. 
The secondary tail was 35°, or thirty-four millions of miles long. 
On the 5th of October, the comet attained its greatest brilliancy. 
Its head was close to Arcturus, a star of the first magnitude, to which 
it was but little inferior in brightness, although the contrast in the 


intensity of their light was very im 


evident. In Europe the two must } 

have been seen still nearer to each 

other than they were in America, 

the nucleus passing a little to the | 

south of the star, and the bright- | 

est part of the tail overit. The J 

extremity of the train reached 

over Benetnasch and Mizar, the | 

two southernmost stars in the tail | 

of the Great Bear. It could be 

traced through an are of 35°. Its breadth was 5° or 6°. Witha 
little attention two additional streamers could be seen, one of 
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which was between 50° and 60° long, or above fifty millions of miles, 
with a slight curvature as in Fig. 14. 

The interest of the telescopic view, taking all the circumstances 
into account, the size of the instrument, the perfect purity of the 
atmosphere, and the splendor of the object, have rarely been sur- 
passed. The nucleus and the outline of its nearest envelope were 
visible in full sunshine with the large telescope. The head of the 
comet could be seen with the naked eye at twenty minutes after 
sunset, at which time the second envelope was discernible with the 
telescope. It is most remarkable, that, with all this. accession of 
brightness, the nucleus itself had now diminished to a diameter of 
only four or five hundred miles, scarcely one fifth of what it was on 
the morning of the 9th of September, by a very careful determina- 
tion. Its volume had thus diminished to one twentieth part only. 
The remaining nineteen twentieths had, in the intervening period, 
expanded into the tail, or had gone to form the envelopes which 
now encircled it, by a process which has been fully illustrated in the 
preceding pages. But are we then to conclude that the nucleus, the 
focus of these mysterious operations, had in this way expended the 
greater part of its substance? To this inquiry the best reply is a 
consideration of its subsequent condition. After several more 
eruptions from its surface, similar to those above described, it re- 
ceded from our view about the 20th of October, with an evident 
increase of size compared with its condition two weeks before, and 
still shining with its accustomed intensity. 

Examined in the daytime on the 5th with the highest powers 
which it would bear, no indication of a phase could be seen. The 
dark spot at S, of Fig. 13, had expanded in about the same propor- 
tion with the whole envelope in which it was situated. From near 
the vertex, and from the sides of the latter, there seemed to be an 


escape of jets of luminous gas, which streamed off like light spray 


thrown up against an opposing wind and driven before it. 
VOL. I. 14 
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The dimensions of the envelopes were as follows : — 
nd = 4200 miles, ne’ == 9500 miles, 
dd” = 8900 * ec’ = 27000 “ 
nb’ = 14200 miles, 
bb” = 40500 “ 

The diameter dd’ passed considerably above the nucleus. The 
outline aa’ a’ of previous figures has faded away, and it is uncertain 
whether ) 3’}” is the margin of the envelope so designated, or only 
that of the pretty sudden terminus of the stronger light comprising 
aaa’ aswell. The extreme diffusion of the light at some of the 
points measured, occasions a good deal of uncertainty in the above 
numbers; the distances to the vertices are usually the most trust- 
worthy. 

It will not be necessary to enter into the details of the history of 
other envelopes further than to indicate some of their leading 
features. Between the 2d and the 20th of October inclusive, four of 
them rose in succession from the nucleus. One, which was first seen 
on the 4th as just described, one between the 8th and 9th, another 
on the 15th, and a fourth on the 20th. The outlines of the brighter 
parts of three of them are shown in figures 15, 16,17, 18. Plate II. 
has been engraved from a drawing of the comet selected from a series 


Fig. 15. Fig. 16. 


executed with great care by Mr. Henry G. Ferre. It gives a view of 
the region surrounding the nucleus on the evening of Oct. 10, when 
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it was at its least distance from the earth, and as it appeared in the 
field of the great refractor of the Observatory of Harvard College. 

Fig. 15 is the outline on Oct. 6th of the envelope which made its 
appearance between the 2d and 4th; the places are indicated where 
it was intersected by brighter rays; its interior structure was very 
irregular. In Fig. 16, we have a representation of the inner 
envelope on Oct. 11th, the brighter portions only being included. 
Fig. 17 gives the outlines of the envelope first seen on Oct. 15th. 
Fig. 18 shows it at a more advanced stage, three days later. 





Fig. 17. Fig. 18. 


A change, in the relative proportion of light distributed on the 
two sides of the principal axis of the comet, had been progressing up 
to about the 6th of October. At this date, although there may still 
have been a little more light on the right hand side, the difference 
was not nearly so large as it had been. The diameter of the nucleus 
was then 800 miles. On the 8th, its diameter was 1100 miles. The 
envelopes were most distinct on the left hand, or preceding side. 
The change was a permanent one, and for the future this became 
the brightest half of the head of the comet. It is curious to observe 
a corresponding change in the inclination of the envelopes to the 
axis. They now inclined even more decidedly to the left hand than 
they had at first done to the opposite side. The two last, those of 
Oct. 15th and 20th, seem in fact in the first instance to have issued 
as luminous jets or streams from the side, rather than from the 
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vertex of the nucleus. A similar reversal in the order of brightness 
was evident in the part of the train near the nucleus. 
The tenth was the day of nearest approach to the earth, but 


the comet was manifestly on the wane, though expanded over a 


larger extent of the sky than before. Five envelopes, reckoning the 


exterior haze as one, could be traced through the whole or some 
part of their outline. The dark stripe of the axis was becoming less 
conspicuous, the central regions of the train being occupied with 
diffused light ; on the 11th it was barely discernible. The last of the 
envelopes was thrown off on the 20th. The comet had now passed 
far to the south, and its low altitude prevented the continuance of 
the observations. 

We must add a few words on the appearance presented by the tail 
between the 6th and the 10th of October. At the date first named, 
one of the supplementary rays, 

Fig. 19, attained a distance of | 

55°, or fifty millions of miles 

from the nucleus, somewhat 

exceeding that of the principal 

tail, and in a direction, as usual, 

nearly in a line from the sun. 

Others less perfectly developed | 

could be discerned near a point 

where the curvature of the 

main stream was pretty sud- 

denly changed. On the 8th, 

Fig. 20, five or six transverse 

bands could be distinguished in 

the tail half a degree or less in 

breadth, with clear, well-de- ; Fig. 19. 

fined outlines, and perfectly resembling auroral streamers, excepting 
that they kept their position permanently, that is, without motion 
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sensible to the eye, they diverged from a point between the sun and 
the nucleus. The supplementary ray was not inserted in the original 
drawing from which Fig. 20 
was engraved. Its place in the 
cut has been supplied from 
sketches on the 9th, and dates 
previous, allowing for its mo- 
tion in the interval. 
The train attained its larg- 
est apparent dimensions on 
the 10th, when the main 
stream of light could be dis- 
tinguished through an arc of | 
60°, corresponding to a length 
of fifty-one millions of miles, 
or rather more than half the 
distance of our earth from the 
sun. The distribution of its 
light at a distance of 20° or 
30° from the nucleus in Fig. 20. 
parallel or slightly diverging bands, alternating with dark spaces, 
was strongly exhibited. They were 5° long, and 20’ or 30’ wide, 
and might aptly be compared either to the streamers which often 


break up the continuity of an auroral arch, or to a collection of five 


or six tails of small comets, forming from the remains of the large 


one. Whatever may have been their real nature, the impression to 
the eye involuntarily suggested the comparison. These bands were 
visible for one or two succeeding evenings, but were soon over- 
powered by the moonlight. 

We will conclude with a review of some particulars relating to 


the comet which seem to deserve special attention. The dimensions 
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of the tail, and of the nucleus and envelopes on the several dates 
of observation, are given below. Apparent variations in the size of 
the nucleus were sometimes caused by disturbances in our own 
atmosphere, but in most cases the changes were undoubtedly real 
ones. The presence of moonlight, or of the slightest haze in the 
sky, had a very perceptible effect in diminishing the are through 
which the tail could be traced. This will sufficiently explain 
the irregularities noticed in comparing its proportions from night 
to night. 


Date. Length of tail Breadth atextremity. | Remarks. 
1858. Aug. 29 2° = 14,000,000 miles. 
Sept. 8thand9th 4 = 16,000,000 
12 6 = 19,000,000 
17 4 = 10,000,000 « Moonlight. 
23 7 = 12,000,000 « “ 
24 7 = 12,000,000 « “ 
25 11 = 17,000,000 1,500,000 miles. 
27 13 = 18,000,000 
28 19 = 26,000,000 
30 = 26,000,000 3,000,000 
2 25 = 27,000,000 « 5,000,000 
5 35 = 33,000,000 5,000,000 
6 50 = 45,000,000 
= 43,000,000 7,000,000 
= 51,000,000 10,000,000 
— 39,000,000 
= 14,000,000 Moonlight. 


Date. Length of ‘ Streamers.’ Breadth at extremity. 
1858. Oct. 35° = 34,000,000 miles. —_ 1,000,000 miles. 
55 = 53,000,000 « “ «“ 
55 = 50,000,000 « “ « 


In computing the above, the curvature has not been regarded. 
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It must be borne in mind that we have taken for the extremity 
of the tail, the furthest point at which it was possible to detect 
a trace of it. It would scarcely have been noticed beyond 30° or 
35°, even between the 5th and 10th of October, without a par- 
ticular effort of the attention, and some training of the eye. The 
streamers, or additional rays, might easily have escaped notice 
altogether from their faintness. In making a comparison of the 
size of this comet with others, it will be best to limit the extent 
of the tail to the arc over which it was plainly visible, which 
would give a length of about thirty-five millions of miles. The 
shortening of the tail between the 12th and the 17th of September, 
is due entirely to the effect of moonlight. The more abrupt 
change between the 10th and 15th of October is partly due to 
the same cause, but there must also have been a great diminution 
in brilliancy. 


For the nucleus we have the following measured diame- 
ters : — 


1858, July 19. Diameter 5” = 5600 miles. This probably 
includes the dense nebulosity immediately surrounding it, not dis- 
tinguishable at the time from the true centre, on account of the low 
altitude of the comet. 

Aug. 19. “ Nucleus equals a star of the seventh magnitude.” 

« 29. Head of the comet visible to the unassisted eye as a 
star of the sixth magnitude. 

Aug. 30. Diameter 6” = 4660 miles. This result perhaps 
includes more than the true nucleus. 

Sept. 8, 9. Diameter 3”=— 1980 miles. Taken just before 
sunrise, when all of the comet, excepting the nebulosity next 
outside, which was 3300 miles in diameter, was obliterated. On a 
dark sky the apparent diameter was 5280 miles, and the light 
equivalent to that of a star of the fifth magnitude. 
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Sept. 12. To the naked eye the head of the comet appeared as 
a star of the third magnitude. 

On Sept. 17th, it equalled a star of the second magnitude. 

Sept. 23. “To the naked eye the head of the comet is brighter 
than a star of the first magnitude.” Its brilliancy at this date (one 
week before its perihelion passage, and seventeen days before its 
nearest approach to the earth), had reached a maximum. It is 
interesting to remark, that between the 17th and 23d was first 
noticed the characteristic formation of envelopes, which plainly 
operated as a check upon the accumulation of brightness at the 
central point. The nucleus, during the remaining period of its 
visibility, went through a series of periodic changes, acquiring more 
light just before an eruption, and suddenly diminishing after it. 
The variations, although evident to the eye, could not be accurately 
measured on account of the smallness of the angle subtended, and its 
want of precise definition. 


On the 23d, its diameter, which appeared to be less than usual, 
was 3” = 1280 miles. 


Sept. 24. Diameter 2”.5 = 1030 miles. 
Oct. 2. Diameter 5°.2—= 1560 « 
« 4. Nucleus evidently smaller than on the 2d. 
« 6. Diameter 1”.5 = 400 miles; “ it is certainly less than 
2” = 540 miles.” This determination was made under most favor- 
able conditions. 

Oct. 6. Diameter 3” = 800 miles. The head of the comet 
nearly equalled Arcturus. 

Oct. 8. Diameter 4”.4 1120 miles. “The nucleus is decidedly 
brighter than on the 6th, and is preparing to throw off a new en- 
velope.” 

Oct. 9. The nucleus had diminished in size simultaneously with 
the appearance of a new envelope. 
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Oct. 10. Diameter 2”.5 = 630 miles. 

“ 11. Diameter 2” —510 “« 

« 15. The head of the comet was as bright to the naked eye 
as a star of the third magnitude. 

Oct. 18. Diameter 3” = 900 miles. 

“« 19. Diameter 3 = 920 miles. The nucleus was com- 
pared with three stars of the sixth magnitude at the same 
altitude, and found to be far brighter than either of them. It 
was probably at least as bright as a star of the fifth magnitude, 
while to the naked eye the head nearly equalled one of the third 
magnitude. 

Oct. 20. Diameter 2”— 660 miles. A new envelope was 
forming. 

As before remarked, the least observed diameter of the nucleus, 
400 miles, occurred on October 5th, the evening when the comet 
reached its maximum of brightness. 


In order to exhibit the progressive motion of the envelopes from 


their point of origin, we give below in one view the distances of 
their vertices from the nucleus at different dates. The distances 
were measured in the line from the nucleus towards the sun. The 
better to distinguish them, we will use the following notation, which 
is the same with that employed in the wood-cuts. 


a’ = Vertex of envelope first seen on Sept. 20. 
b “ “ 23. 
c “ * Fi. 
d’ ; . » 4 
é ; “ . 9. 
| i . * = 4%. 
f= , es “ 90. 


Distances in miles from the nucleus (7) to the vertices of the 
envelopes a, b, and ¢: — 
VOL. I. 15 
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na’ nb! 
Sept.23 *13000  *6400 
24 13400 5800 
25 * 18000 7100 
27 8400 
29 10500 
13200 
8050 
14200 4210 
4270 
7160 
8650 1910 
10 8780 2760 
ll *10200 *4200 
15 * 11400 8160 3200 
18 * 14500 9950 4400 
19 11200 5500 


The vertex g’ had barely left the surface of the nucleus on the 
20th. 

The comet of Donati, although surpassed by many others in size, 
has not often been equalled in the intensity of the light of the 
nucleus. The diameter of the surrounding nebulosity on the other 
hand was unusually small, never much exceeding one hundred 
thousand miles, while that of the great comet of 1811, was ten 
times larger —its envelope attaining an elevation of more than 
three hundred thousand miles above the central body, exceeding 
by more than twenty times the largest of our measurements given 
above. Still it would be difficult to instance any one of its prede- 
cessors which has combined so many attractive features. 

Its early discovery enabled astronomers, while it was yet scarce- 
ly distinguishable even with the telescope, to predict, some months 





* The numbers marked with an asterisk are less reliable than the others. 
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in advance, the more prominent particulars of its approaching appa- 
rition, which was thus observed with all the advantage of previous 
preparation and anticipation. The perihelion passage occurred at a 
most favorable moment for presenting the comet to good advan- 
tage. When nearest the earth, the direction of the tail was nearly 
perpendicular to the line of vision, as rep- 

resented in Fig. 21, so that its proportions 

were seen without: foreshortening. The 

position of the comet relatively to the | 

sun and to the earth at the date of dis- 

covery, June 2d, and when nearest the 

earth, Oct. 10th, will be understood from 

the figure. Its situation in the latter part 

of its course afforded also a fair sight of 

the curvature of the train, which seems to | 

have been exhibited with unusual distinct- | 

ness, contributing greatly to the impres- 

sive effect of a full length view. Frequent Fig. 2L 

allusion has been made to the influence of the light of the moon on 
the visibility of the comet. Few readers will be aware how much 
of its splendor and vast dimensions, during the first ten days of 
October, we owe to the fortunate circumstance that, at this critical 
period, the moon was absent from our evening skies. The effect of 
the presence of a full moon, though simply optical, and due only to 
the force of contrast, would have been quite as prejudicial as if the 
comet had lost two thirds of its train, and as large a proportion of 
the brightness of the remaining third ; above all, we must have lost 
those most singular phenomena — the supplementary rays, and the 
alternating bright and dark bands in the train; the latter seem to 


have been new in cometary history. Supposing the substance of 


the tail to be driven off into space, never again to return to its orig- 
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inal source, the inquiry at once arises, What then becomes of it? 
The appearances in question show plainly enough a process of sepa- 
ration into distinct masses, and in each of these a tendency to con- 
dense about a central axis. 

It is remarkable that the aggregation should have been around 
separate axes, rather than about one or more central points, and 
that the axes should have manifested a disposition to diverge from 
the sun ; as though these collections of nebulosity were in reality a 
group of new comets in process of formation. The increasing moon- 
light and low altitude of the comet would not allow their being fol- 
lowed to a more complete development. 


The condition of the nucleus and neighboring region has re- 


ceived a large share of attention in the preceding pages, because 
it has afforded so ample an illustration of phenomena of which, up 
to the present time, very little has been certainly known. The 
comets of 1744 and of 1811 had well-formed envelopes, but the ob- 
servations upon them were too imperfect and disconnected to afford 
much more than a basis for conjecture as to their origin and destina- 
tion. That of Hattey, at its apparition in 1835-36, furnishes an 
example more nearly parallel to the present one, but its phenomena 
were on a comparatively feeble scale. 

The most recent intelligence leaves no room to doubt that the 
comet of Donati is periodical, having a time of revolution of about 
two thousand years. The following are the results arrived at by 
different computers : — 


Watson, 2415 years. 
Bruuns, 2102 
Lowy, 2495 
Granam, 1620 
Britinnow, 2470 
Newcoms, 1854 
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The last two determinations are based upon longer intervals 
of observation than the others, Mr. Newcomb’s being a few days 
longer than that of Dr. Briinnow. The remaining uncertainty in 
the period will be materially reduced, when observations have 
been received from the southern hemisphere, where the comet is 
still in sight. 

The subjoined table contains the distances of the comet from 
the sun, and from the earth, and its hourly rate of motion : — 


1858 Distance from Sun Distance from Earth Hourly Velocity 
U0. in miles. in miles. in miles. 


240,000,000 65,000 
240,000,000 72,000 


220,000,000 84,000 


June 2, 215,000,000 
July 2, 173,000,000 
Aug. 2, 127,000,000 


Sept. 1, 
“ 11, 
“- 31, 

Oct. 1, 
« 11, 
“ 2, 


82,000,000 
70,000,000 
60,000,000 
56,000,000 
61,000,000 
71.000,000 


160,000,000 
130,000,000 
95,000,000 
66,000,000 
52,000,000 
67,000,000 


105,000 
115,000 
124,000 
128,000 
123,000 
114,000 


Supposing its last perihelion passage to have occurred at the 
beginning of the Christian era, it must have passed its aphelion in 
the early part of the tenth century, at a distance of 14300 millions 


of miles from the sun, its velocity at that point being 480 miles an 
hour. 





Miathematicul Monthly Botices, 





An Elementary Treatise on Mechanics ; designed as a text-book for the University Examinations 
for the ordinary degree of B. A. Part I. Statics. Part II. Dynamics of a Particle. By 
J. B. Cuerriman, M. A., late Fellow of St. John’s College, Cambridge, and Professor of 


Natural Philosophy in University College, Toronto. Mactear & Co., King street East- 
1858. 


Tue author says: “ As my design has been only to furnish to students a text-book for such 
parts of the subject as are required for the ordinary degree of B. A. in Universities, I have 
not thought it advisable to burden this work with mere explanation or illustration, or to add 
examples; presuming that such, where necessary, will be furnished in the lecture-room by the 
tutor.” 

We have read this work with sufficient care to be satisfied that it meets a want in the 
usual undergraduate course of instruction. Comparatively few students acquire sufficient 
knowledge of the higher mathematics, to be able to read with much advantage a work on 
mechanics, in which the notation and logic of the calculus is used; while the elementary math- 
ematics should be far too thoroughly learned by all, not to fit the student to read something 
more rigorous on the subject than is found in our ordinary works on Natural Philosophy. We 
have here as full a work on Mechanics as the student will be likely to have time to accomplish 
during his college course, which demands a knowledge of only the simplest elements of Mathe- 
matics. Indeed, in many of our Academies and High Schools, the mathematical standard is 
sufficiently high to enable students to read this work without much difficulty, and with far 
greater profit than they usually derive from a merely descriptive or experimental course of 
Mechanics. 

The work is well arranged, the definitions and demonstrations are clear and concise, and 
our only regret is, that the author did not think best to collect under each head a few carefully 
chosen examples. 

Besides the fact, that every teacher who supplies this deficiency performs the labor which 
the author might have saved to all, we are afraid that far too many will want the time or dis- 


position to supply it at all, and thus the student will fail to reap all the advantage he ought to 
derive from the study of the work. 


Journal de Mathématiques Pures et Appliquées, ou Recueil Mensuel de Mémoires sur les diverses 
parties des Mathématiques ; Publi¢ Par Joseru Liouvitie, Membre de l Académie des 
Sciences et du Bureau des Longitudes, Professeur au Collége de France. Paris: MALLET- 
BacuELieER, Quai des Augustines, No. 55. 


For those who have been in the habit of consulting the pages of this valuable Journal dur- 
ing the twenty-three years of its existence, this brief notice is unnecessary ; and we only insert 
it, for the information of the younger portion of our readers, as part of a plan in which we 
propose to give brief historical notices of all the Mathematical Journals at present existing, as 
well as of those which have been discontinued. Besides those which have existed in our own 
country, there are quite a number of discontinued journals in Europe of far too great value 
not to be generally known, and especially by those who have any interest in tracing the 
progress of the Mathematics since the days of Newton and Leibnitz. 
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The “ Annales” of M. Gergonne, to which we shall hereafter refer more particularly, was 
discontinued in 1831, after a most successful issue of twenty years. In the “ Avertissement” 
M. Liouville announces his Journal as the continuation of the “ Annales,” and adds, “ Our 
Journal, like that of M. Gergonne, will be a monthly. The first number will appear in January, 
1836, and the following ones from month to month, with all desirable punctuality. The num- 
bers will be of unequal size, and vary from thirty-two to forty pages 4to, according to the 
nature of the memoirs which they contain. Together they will form a large volume each year, 
containing all the plates necessary for the understanding of the text.” 

How completely this prediction of the Editor has been fulfilled, the twenty-three volumes, 
completed with the issue of the number for December, 1858, averaging over 450 quarto pages 
per volume, sufficiently attest. 

In the “ Avertissement” to the twenty-first volume (1856), M. Liouville remarks: “I 
established this Journal at a time when the facilities of publication for young geometers were 
much less than at present. We had, it is true, Crelle’s Journal and that of the Polytechnic 
School ; but the Correspondence of M. Hachette, the Annales of M. Gergonne, the Bulletin des 
Sciences of M. Férussac, &c., had been discontinued for many years. Our first number was 
for January, 1836; and it was only six months after, at its second semester, that the Academy 
of Sciences conceived its Comptes Rendes, afterwards imitated by the majority of the Learned 
Societies. We have, since that time, issued a volume each year; the first twenty volumes 
composing the first series. The one we now offer to the public begins a new series.” 

The number for December, 1858, will complete the third volume of the new series. It 
will give only an indefinite idea of the contents of this Journal to add, that its first twenty- 
two volumes contain eight hundred Notes and Memoirs, in over ten thousand large quarto 


pages, comprising contributions from nearly all the eminent European mathematicians of the 
last quarter of a century. 





Gvitoriul Atems, 


THoseE wishing to secure the services of a gentleman of large experience, eminently 
successful both as an author and teacher, and for many years Professor of Mathematics in one 
of the oldest and most influential Colleges in the country, will please apply to the Editor of 
the Mathematical Monthly for further information. ... . . Asapu HALtt, Esq., Assistant at 
Harvard College Observatory, sends the following erratum:— Article 32, page 35 of Davis’s 

. . —1 
Translation of Gavuss’s “Theoria Motus,” for tan } v = aed a read tan } v= 
—1 ° ° os ——s 
erat Fy This error is also in the original...... In reply to numerous inquiries 


concerning publications of interest to mathematicians, issued in this country, we subjoin the 
following Nauticat Atmanac Pusiications: Tables of the Moon, constructed from 
Pxiana’s Theory, with Arry’s and LoncsTRETH’s corrections; HANSEN’s two inequalities of 
long period arising from the action of Venus, and Hansen’s values of the secular variations 
of the mean motion, and of the motion of the perigee. Arranged for the use of the Nautical 
Almanac in a form designed by Professor BENJAMIN Perrce, Consulting Astronomer, under 
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the superintendence of Coartes Henry Davis, Lieutenant United States Navy ; and pub- 
lished under the authority of the Hon. Joun P. Kennepy, Secretary of the Navy. Wash- 
ington: 1853. Nautical Almanac and American Ephemeris for the years 1855 to 1860, 
inclusive ; the volume for 1861 being nearly ready. The nautical part, for the years 1855 to 
1861, inclusive, has been published separately, especially for the use of navigators. The sale 
of this edition has reached six thousand copies per annum. The volume of the American 
Ephemeris for 1857 contains Prof. CHAUVENET’s valuable methods for “ Correcting Lunar 
Distances,” and for “Finding the Error and Rate of a Chronometer by Equal Altitudes ;” 
also “ Logarithms of the Le Verrier Coefficients of the Perturbative Function of Planetary 
Motion.” By the late Sears C. WALKER In future numbers of the Monthly we shall 
give the titles of all Memoirs upon mathematical subjects ever published in this country. If au- 
thors, publishers, or societies publishing Memoirs, will in future send us the titles, in full, of 
works or memoirs in any departments of the Pure or Applied Mathematics, as soon as published, 
we will insert them in the Monthly It gives us pleasure to add the following names to our 
list of codperators and contributors. M. L. Comstock, Esq., Tutor in Knox College, Gales- 
burg, Ill.; W. W. Dickson, Esq., Pittsburg, Pa.; Prof. Mark D. Hanover, Principal of 
Liberty Academy, Springfield, Tenn.; R. G. Hatrretp, Esq., Architect, N. Y.; Erparam 
Hunt, Esq., Sub-master English High School, Boston; Prof. Lem. Jonnson, Normal Col- 
lege, N. C.; C. J. Kemper, Esq., Harrisburg, Va.; Prof. N. H. Losry, Knox College, Gales- 
burg, Ill.; Prof. Samuet Scnoover, Edge Hill Academy, Guiney’s P. O., Va.; Joun B. 
Txompson, Esq., Charlottsville, Va.; Rev. A. D. WHeeer, Brunswick, Maine; G. T. 
Kingston, M. A., Director of the Magnetic Observatory, Toronto, Canada; Prof. Wray 
BEaTTi£E, Iowa Wesleyan University, Mount Pleasant; Prof. J. T. Benepict, New York 
Free Academy; H. Witiry, Esq., New Bedford, Mass.; Joun W. Burkey, Esq., 
Superintendent of Schools, Brooklyn, New York Booxs Recetvep. Nouvelles 
Annales de Mathématiques for October, 1858. Paris: Mallet-Bachelier. Elements of De- 
scriptive Geometry. Part I. The Point, the Straight Line, and the Plane. By SamueL 
Scnooter, M.A. J. W. Randolph, 121 Main street, Richmond, Va., 1853. We shall be 
much obliged if every institution of learning in the country, publishing a catalogue, will send 
a copy to the Mathematical Monthly. We trust our friends will pardon any want of 
punctuality on our part, in answering letters, or acknowledging the receipt of communications. 
We should be happy to answer at once, in all cases; but this, with our other duties, is simply 
impossible ; and, therefore, as a rule, we only reply in those cases, in which there seems to be 
an immediate necessity, and the reception of the following number of the Monthly will not be 
a sufficient reply The terms of the Monthly are strictly and invariably in advance, for 
the simple reason that it is absolutely necessary for us to know upon what we are to rely to 
meet the year’s expenses; and we hope, therefore, to be able to send receipted bills in the 
January Number to those whose subscription now remains unpaid. 
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Cournot. Traité elémentaire de la theorie des fonctions, et du 
Calcul infinitesimal. 2 vols. 8vo. $4.00. 

Courtenay. Calculus. 8vo. 

CreswELx. Treatiseon Spherics. 8vo. (Second-hand.) $1.00. 

Cresy. 
Arches. Folio. $10.00. 


——. Cyclopedia of Engineering. 8vo. $15.00. 


8vo, hf. 


4to. $6.00. 





8vo, et atlas in fol. $8.00. |D’Aunursson. 


| De a Rive. 


On Bridge Building, and Equilibrium of Vaults and | 





Treatise on Hydraulics. Translated by Joseph 
8vo. 
Traité d’Electricité theorique et appliquée. 3 vols. 
8vo, hf. mor. $9.00. 
Treatise on Electricity, in Theory and Practice. 
3 vols. 8vo. $22.00. 
Detiste. Géométrie Analytique. 
De Morcan. Differential and Integral Calculus. 8vo. $2.00. 
Dempsey. Treatise on Drainage and Sewerage of Towns and 
Buildings. 45c. 
Treatise on Drainage and Sewerage of Districts and 
30c. 
On Foundations and Concrete Works. 
On Masonry and Stonecutting. 60c, 
On Bricks and Tiles. 30c. 
Dunamet. Cours d’Analyse Calcul infinitésimal. 
pp. 300; hf. mor. $5.00. 
Cours de Mecanique. 2 vols. 8vo, pp. 300, hf. 
mor. $4.50. ° 
Dorin. Application de Géométrie et de Mecanique & la Marine 
aux Ponts et Chaussées. 4to, hf. mor. $4.50. 
Developpments de Géométrie. 4to, hf. mor. 
Géométrie et Mecanique, appliquée aux arts. 
ef. $2.50. 
Earnsuaw. Dynamics. 8vo. 
Emy. Traité de la Charpenterie. 
hf. mor. $25.00. 
FarrBarrn. On the Application of Cast and Wrought Iron to 
Building Purposes. 8vo. $3.50. 
Useful Information for Engineers. 8vo. $3.25. 
Fereuson. Handbook of Architecture. 2 vols. 8vo, hf.cf. $12. 
Fiscuer. Logarithmic Tables of Seven Places. Translated 
from Bremiker’s Vega. 8vo,hf. mor. $2.50. 
Franceur. Cours complet de Mathematiques pures. 
8vo. $5.00. 
Ganot. Traité elémentaire de Physique. 
GarsBett. Principles of Design in Architecture. 60c. 
Gauss. Méthode des moindres carrés. 8vo, hf. cf. $1.62. 
. Theoria Motus. Translated by C. H. Davis. 4to. $5.00. 
Gayrriers. Manual des Ponts et Chaussées. 2 vols. 18mo, 
hf. cf. $3.00. 
GityEsPiec. Land Surveying. 8vo. 
————.. Roads. 8vo. 
Goprray. The Lunar Theory. 8vo. $1.62. 
Grant. Plane Astronomy. 8vo. $1.75. 
Grecory. Differential and Integral Calculus, by Walton. 
8vo. $5.50. 
Happon. Differential Calculus. 


Bennett. 


8vo, hf. cf. $3.00. 


Lands. 
Dorson. 
Dopgson. 


30c. 


2vols. 8vo, 


$4.50. 
8vo, hf. 


(Second-hand.) $1.50. 
2 vols. in 4to, et atlas in fol. 


2 vols. 


12mo. $1.75. 


30c. 
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Hamittron. Lectures on Quaternions. 8vo. $6.30. 

Hann. Integral Calculus. 30c. 

Hann AnD GENNER. On the Steam Engine. 

Hart. On Oblique Arches. 4to. $2.40. 

Hasxouiu. Railway Construction, from the setting out of the 
centre line to the completion of the work. 2 vols. Roy. 8vo. 
Plates. $12.50. 

HEATHER. Descriptive Geometry. 30c. 

Hemmine. Differential and Integral Calculus. 

Hencx. Fieldbook for Engineers. 18mo. 

Hucues. Treatise on Gas Works. 90c. 

Hutton. Mathematics. 8vo. $4.00. 

Recreations. 8vo. $4.00. 

Mathematical Tables. 8vo. $3.75. 

Plane and Spherical Trigonometry. $2.50. 

Algebraic Equations. 8vo. $3.00. 

Analytical Geometry. $3.00. 

Differential Equations, and Calculus of Finite Dif- 


8vo. $2.75. 


8vo. $2.75. 


Hotton. 
HyMe_er. 





ferences. 8vo. $3.60. 
Integral Calculus. 8vo. $3.00. 
Geometry of Three Dimensions. 8vo. Cloth. $3.00. 
Conic Sections. 8vo. (Second-hand.) $1.25. 
Jamieson. Solutions of the Senate House Rider. 8vo. 
JELLETT. Calculus of Variations. 8vo. $4.50. 
Kouter. Logarithmisch Trigonometrisches Handbuch. 
$2.12. 
‘“Lacrorx. Traité du Calcul Differential et du Calcul Integral. 
; 3 vols. in 4to, avec 18 pl. Mor. fine copy. $35.00. 
LaGRANGE. Mecanique Analytique. 2 vols. 4to,hf. mor. $13.00. 
Theorie des Fonctions Analytiques. 4to, hf. mor. 


$2.25. 


8vo. 


$6.00. 

Traité des Equations Numeriques de tous les de- 
4to, hf. mor. $5.00. 

LatanpdeE. Tables de Logarithmes. 18mo. 

Lapitace. Systeme du Monde. 4to, hf. mor. 

Law. Civil Engineering. $1.37. 

—. Constructing and Repairing Roads. 30c. 

LEGENDRE. Traité des Fonctions Elliptiques. 
mor. $20.00. 

Leroy. Traité de Stéréotomie comprenant les Applications de 
la Géométrie Descriptive a la Theorie des Ombres, la Per- 
spective Lineaire, la Gnomonique, la Coupe des Pierres et la 
Charpente. In 4to, avec atlas de 74 pl. in fol. Paper, $9.00. 
Hf. mor. $12.00. 

Traité de Géométrie Descriptive. In 4to, avec atlas de 
71 pl. Paper, $3.00. Hf. mor. $5,00, $6.00. 

Analyse Appliquée a la Géométrie des trois dimensions. 
8vo, hf. cf. $2.25. 

Lriovvitie. Journal de Mathematiques pures et appliquées. | 
1836-1857. 22 vols. 4to, hf. cf. $150.00. 

Lovupon. Cyclopedia of Architecture. 8vo. 

Manan. Civil Engineering. 8vo. 


grés. 
60c. 
$5.50. 


3 vols. 4to, hf. 


$10. 





Main anv Brown. Indicator and Dynamometer. $1.40. 
Monee. Application de l’Analyse a la Geometrie. 4to, hf. | 
mor. $10.50. | 

Traité éllementaire de Statique. 8vo, hf. mor. $1.75. | 
Aide-memoire de Mecanique Pratique. 8vo. $2.00. 
Mechanics of Engineering. 8vo. 

Physics and Meteorology. 8vo. $4.00. 

(Ketten) Hiangbriichen. 4to. $5.00. 


Morin. 

Mose ty. 
MULLER. 
NavIER. 


Nevitrz. Hydraulic Formule. 8vo. $2.75. 
Nicox. Cyclopzdia of the Physical Sciences. 8vo. $3.75. 
Oxivier. Theorie géométrique des Engrenages. 4to, hf. mor. 
$3.75. 
Developpements de Géométrie Descriptive. 
4to, hf. mor. $9.00. 
Complément de Géométrie Descriptive. 
4to, hf. mor. $9.00. 
Mémoires de Géométrie Descriptive, Theorique, et 
Appliquée. 2 vols. 4to, hf. mor. $9.00. 
. Application de la Géométrie Descriptive. 2 vols. 4to, 
hf. mor. $10.00. 
Parkinson. Elementary Mechanics. Post 8vo. 
Perrce. Analytic Mechanics. 4to, cloth. $7.50. 
,J.M. Analytic Geometry. 8vo. $1.50. 
Puear. Elementary Hydrostatics. Post 8vo. $1.62. 
Pornsot. Eléments de Statique. 8vo, hf. cf. $2.50. 
Poisson. Mecanique. 2 vols. 8vo. $6.00. 
PonceLtet ET Lessros. Experiences Hydrauliques. 
mor. $4.00. 
PonTEcOoULANT. Systeme du Monde. 4 vols. 8vo, hf. cf. $16.00. 
Pouittet. Elements de Physique Experimentale. 3 vols. 8vo, 
hf. cf. $7.50. 
Praty. Construction des Voutes biaises. 8vo, hf. cf. $1.87. 
Price. Differential and Integral Calculus. 3 vols. 8vo. $14.50. 
QUARTERLY JOURNAL OF PurRE AND APPLIED MATHEMATICS. 
Sylvester. Feriers & Co. $6.00 per annum. Post paid. 
1855-8. 8 Nos. $12.00. 
Cours d’Algébre supérieure. 8vo, hf. cf. $3.50. 
Treatise on Steam and Locomotives. 30c. 
On the Use of Instruments. 8vo. 
On Levelling. 8vo. 
Linear Drawing. 8vo. 
. Topographical Drawing. 8vo. 
SoLuTIons OF THE CAMBRIDGE PROBLEMS. 
Ferrers and Jackson. 8vo. $4.50. 


2 vols. 


2 vols. 


$2.87. 


4to, hf. 





SERRET. 
SEWELL. 
SimMs. 
Simms. 
SMITH. 


1848 to 1851. 


1854. Walton 





and Mackenzie. 8vo. $3.25. 


1857. Cam- 





8vo. $2.50. 
Senate House Riders. Jamieson. 8vo. 


pion and Walton. 





$2.25. 

Srortiswoope. Elementary Theorems relating to Determi- 

nants. 4to. $1.50. 

Stevenson. Treatise on Lighthouses. 90c. 

SwinDeEtt. Well Digging and Boring. 30c. 

Tate. Exercises on Mechanics. With Key. 2 vols. 
Mechanical Philosophy. 8vo. $3.25. 
Materials. 8vo. $1.75. 

TaTE AND STEEL. Dynamics. Post 8vo. $3.00. 

Terquem. Nouvelles Annales de Mathématiques. 

$4.00 per annum. 
Nouvelles Annales de Mathématiques, 1856-7. 2 
2vols. Hf. calf. $6.50. 

TopuunTER. Analytical Statics. Post 8vo. $3.00. 

Differential and Integral Calculus. 2 vols. 
$6.00. 
Strength of Materials. 
8vo. $7.50. 
Géométrie Descriptive. 


$1.62. 


Monthly. 


Post 
8vo. 

TREDGOLD. 
2 vols. 

TRESCA. 


Edited by Hodgkinson. 


8vo, hf. mor. $3.00. 
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+ 


style and manner as any books before the public. 


following. 


Tue only full course, except one, published in this country, and the most complete, most practical, and the most scientific series 
of Mathematical Text-books for Common Schools, Academies, and Colleges ever issued. 
Most of the books of this Series have recently been thoroughly revised and corrected, and will hereafter be published in as good 


For extent of research, and for facility and adaptation of illustration, few mathematical writers in America surpass the author 
of the above Series ; and his long experience as a practical mathematician, as well as teacher in the class-room, is a sufficient guar- 
anty to the public of the real utility and sound science which characterize his works. 

There is already a large and increasing demand for most of the books of this Series, and they have received expressions of 
entire satisfaction and unqualified approval from some of the most eminent educators of this country. The series embraces the 





Robinson’s Progressive Primary Arithmetic. 

80 pages. Price 15 cents. 

This is a beautiful little book designed for small children, and pre- 
paratory to the next book of the series. Its object is to lead the 
young pupil, by brief and simple processes, applied to practical ex- 
amples of easy gradation, to acquire habits of thought and reasoning, 


progressive and almost imperceptible gradation of thought and ex- 
ression. 

: The operations of adding and subtracting, of multiplying and 
dividing, are first shown by pictorial objects ; portions of the ele- 
mentary tables are introduced at the commencement of each lesson, 
and applied to short examples relating to familiar objects. Its pro- 
gression and systematic arrangement, its simplicity and adaptation 
2 the juvenile mind, render it a very desirable book for primary 
classes. 


Robinson’s Progressive Intellectual Arithmetic, 


On the Inductive Plan. Containing many Original Forms of Analysis, ap- 

plied to a great variety of Practical Questions, and designed for Advanced 

Classes in © Schools and Academi 176 pages. Price 25 cents. 

This work has been prepared more especially for advanced classes 
and for such as are pursuing the study of written arithmetic and 
algebra, and who have never been thoroughly exercised in mental 
arithmetic. 

It is believed to be a more complete, comprehensive, and progressive 
work of the kind than has ever before been given to the public. The 
arrangement and classification are more strictly systematic, and in ac- 
cordance with the natural order of mathematical science. At intervals, 
and especially in the closing sections of each chapter, examples are 





sis, as to require a knowledge of almost every principle previously 
taught, thus affording the pupil a thorough review, as well as requir- 
ing him to classify his knowledge of what he has been over. One of 
the most important original and useful features of this work is the full, 
concise, and logical system of ANALYsIs it contains, —the result of 


abbreviate most of the operations in them. This work affords the 
means of mental discipline and development, furnished by no similar 
treatise. 

Robinson’s Progressive Practical Arithmetic, 

Analytical and Practical. A Complete Work for Common Schools and 

Academies. 325 pages. (In Press.) Price 56 cents. 

This work contains many new features which must meet. the 
approval of the best teachers of arithmetic. The treatment of pro- 
portion, percentage, alligation, analysis, and many other subjects, is 
peculiar and practical. It also contains a very large number of prac- 
tical examples, and the most improved modern, and analytical 
methods of solution. It isnot lumbered up with superfluous “ notes ”’ 
and “ suggestions,’ like most books of the kind, it being inferred 
that both the teacher and pupil are not only capable of, but that they 
should do some part of the thinking and labor in imparting and ac- 

uiring a knowledge of Arithmetic. This book may be expected in 

pril, 1859. 


Robinson’s Progressive Higher Arithmetic. 
Designed for Advanced Classes in High Schools and A 
aration.) 440 pages. Price 84 cents. 


a % 


(In Prep- 








in their simplest forms, and to draw out and strengthen the mind by a | 


given containing such a combination of principles, and forms of analy- | 


long experience in the school-room. Particular attention is invited | 
to the subjects of fractions, percentage, and interest ; their treatment is | P 
peculiar, and adapted to obviate mauy of the difficulties, and greatly | 


Robinson's Elementary Algebra. 


256 pages. Price 75 cents. 


A work extremely simple and clear, — to the comprehension 
|of beginners in the science ; and although simple, the general tone 
|and spirit are elevated, and great effort is made to assist the young 
| pupil in obtaining the correct comprehension and true utility of 
|symbols. Many of the rules in arithmetic are illustrated, not to say 
demonstrated, in this work ; concise modes of computation are shown 
| and the whole science is so presented as to exercise the reason and 
| judgment of the learner. 

| The following is one of many similar recommendations received 
for this work. 

Mr. Ernst: — Dear Sir,—I have examined the “ Elementary Algebra ” 
which you have submitted to my notice, and find it a valuable accession to 
our numerous school-books on this subject. I think it excellent in method 
and execution, and a strong infusion of the philosophic spirit it from 
the ~<a mechanical and slavish rules on which most of such books are con- 
structed. 

A marked improvement in method is the application of the principles of 
equations to the explanation of what are ordinarily given as mere elementary 
process. 


a 





Yotrs respectfully, Jno. C. Zacnos. 


|Robinson’s University Algebra. 

Revised and enlarged, and designed for a Class-book in Schools and Colleges. 
860 pages. Price $1.25. 

This book requires only to be known to those unacquainted with 
| it to secure its almost universal introduction. No book of the 
kind has ever been so favorably received, and so enthusiastically 
admired as this. It is a book filled with gems, and some of them 
original with the author. 

ays Prof. Chisholm : “In the hands of the teacher it will prove 

as valuable as to the student.” 

“ The chief merit of this treatise,’ writes Prof. S. Findley of Chil- 
licothe, “consists in its scientific arrangement, the perspicuity and 
| brevity of its definitions, the clearness of its illustrations, the sim- 
plicity of its rules, its ingenious and time-saving management of 
principles in the solution of problems, and in the abundance of its 
ractical examples. Its practical character, though last mentioned, 
is not the least commendatory quality it possesses. It is essential to 
the successful mathematician, to be able to apply with ease and 
correctness, in the solution of mathematical problems, the theorems 
| he has learned to demonstrate.” 

“It is the object of every text-book to make the diligent student a 
man of science in its particular department, and that book must best 
succeed in which principles are clearly demonstrated, and practically 

| applied. Such a text-book is Robinson's Algebra, and to make it 
such was the special design of the author in its preparation, as will 
|appear from a single extract from his =: ‘The work is de- 
| signed, in the strictest sense, to be both theoretical and practical, and 
therefore, if the author has accomplished his design, it will be found 
| midway between the French and English schools.’ ”” 

Speaking of the “concise solutions pointed out and particularly 
inculcated” throughout the work, he says, — 

| ‘In this treatise will be found condensed and brief modes of 

| operation, not hitherto much known or generally practised, and sev- 

| eral expedients are systematized and taught, by which many other- 
wise tedious operations are avoided.” 

The success of our author, in this respect, is so signal, that fre- 
quently the pupil is astonished and amused, while the scientific 

| ex dients, by which the whole calculus is simplified, improves his 
| judgment, and renders him a more expert algebraist. 
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Key to Robinson’s Algebra. 

128 pages. Price $1.00. 

A work showing the peculiar illustrations and practical operations 
of the author, and designed more especially for the teacher. 

This “Key” is not merely a solution to problems in the Algebra, 
but it also gives clear and sufficient instruction in the indeterminate 
and diophantine analysis. 

Robinson’s Geometry. 

Embracing Plane and Solid Geometry, Plane and Spherical Trigonometry, 

and a brief Treatise on Conic Sections, with the Common Logarithmic 

Tables. 335 pages. Price $1.50. 

This work is not a mere reproduction of ancient authors, presented 
in a new dress; it is in many respects original, simple, and practical. 
It is the first text-book incommon Geometry, in which the science of 
algebra is used to aid in demonstration, but it is not exclusively used. 
No restraint is placed on the pupil, and he may use the algebraic or 
common language, whichever to him appears the most clear. But 
the algebraic element (to which some object) makes the work half 
analytical, and gives the learner the discipline of common, and, ina 
degree, of analytical, geometry also. The infinitesimal method of 
demonstration is used in this volume more than in any other ever 
published, to our knowledge, and this prepares the way for the com- 
prehension of the different calculus. This method is fast being 
adopted, and in a few years will be the only one in use. 

In the October number of the Mathematical Monthly we read : 


“ A text-book (on Geometry) properly prepared, should furnish the | 


demonstrations of only a portion of the propositions, the remainder 
should be enunciated, and the pupil required to exercise his ingenu- 
ity in discovering the proof of them.’’ Now this book of Prof. Robin- 
son’s is the only one known to be so constructed, and probably the 
writer of that article is not yet apprised of its .existence. This 
volume contains a copious number of practical examples in plane 
and spherical trigonometry, and some of them gre of a very interest- 
ing character, applicable to astronomy. 
° . : ° . 

Robinson’s Surveying and Navigation. 

848 pages. Price $1.50. 

In this work the theoretical, practical, and educational features of 
these subjects are most happily blended. The chapter on Surveys 


and Surveyors will be highly useful to those who have regarded 
Surveying as a mathematical problem only. 


In this volume we are taught surveying without a compass, and | 


every variety of problems in the division of lands; and all is made 
so simple as to cause the student to wonder why he has so iong re- 
garded the subject as tedious and abstruse. 

The part on Navigation is complete and scientific, entirely sepa- 
rated from seamanship and sea terms; these have nothing to do with 
science. 

In the Appendix the differential calculus is applied to clearing 
lunar distances from the effects of parallax and refraction —an 
achievement never before attained by any author. 
these problems in this manner can be understood by all who can 
understand the solution by other methods, notwithstanding the stu- 
dent may never have studied the Calculus as a science. 
Mathematical student should have a copy of this book. 


Robinson’s Elementary Astronomy. 
212 pages. Price 75 cents. 


This is designed as a class book for those entirely unacquainted 
with the science. But the author conceives the learner to be capa- 
ble of observing and reasoning. 

Now, from observed facts and the inevitable results, the science of 
Astronomy is constructed net minutely, but generally. This is not 
a mere childish picture-book, like most primary text-books on 
astronomy. All pupils who ars capable of learning-real astronomy, 
not merely a few astronomicai terms, can obtain more instruction 
from Professor Robinson’s book than from any other known to the 
public. 

Very little mathematical science is required to comprehend it, for 
all computations of any magnitude are designedly omitted, yet very 
much of the true spirit of the science is retained. Appropriate 
questions are placed at the bottom of each page. 


The solution of | 


Every | 


| Robinson’s University Astronomy. 
Revised and enlarged. 348 pages. Price $1.75. 


matical science, and desire to go into the study of Astronomy with 
vigor. 

A mere fact in this book is not regarded as knowledge — but the 
means by which that fact was discerned or made known is know!]- 
| edge; this is the true science. 
| that the earth and sun are ninety-fiye millions of miles apart, but 
| that is not science, until he has a clear conception of the observa- 
| tions and deductions which established that fact. This book is pecu- 
| liar in that respect; it teaches emphatically how this or-that truth or 
fact became known and established. Other authors have merely 
been satisfied in stating the facts themselves. . 


| 
| 
| 
| 


-| This book is very elaborate in solar eclipses, both local and general, 


understanding of them. Other authors are more particular about 
accurate results, throwing the responsibility of comprehending upon 
the reader himself. 
| For imparting the real knowledge of Astronomy in a short time, 
| this book surpasses any ever before published. 


| Analytical Geometry and Calculus. 

354 pages. Price $1.50. 

The principal design of the author in preparing this work was to 
| make every part of the subjects clearly comprehensible to common 
minds; and we are positively assured by the best of judges that he 
has been completely successful. Analytical Geometry has hitherto 
| been considered, and justly considered, a very abstruse subject; but 


and treats them in such a manner as to give the reader a correct 


A person may be aware of the fact | 


This book is designed for those who are acquainted with mathe- | 





this work opens new light, and every one who has been moderately | 


successful in acquiring Algebra can understand Analytical Geometry 
with ease. Its application and utility are also made known, and the 
connection between it and the Calculus is also shown. 


The differential and Integral Calculus are in this book more clearly | 
| illustrated than in any other now known to us, and all abstruseness | 


is happily taken away. 


The application and connection with other subjects are clearly | 


| set forth by both precepts and problems; and, in short, no book on 
| the same subject can surpass this. 


Robinson’s Mathematical Operations. 

424 pages. Price $2.25. 

This work is designed for teachers, and for those who study with- 
out a teacher. It is also designed as a general key to all Professor 
R.’s Course; and, even more than that, a key to mathematical 
| science generally. It includes many problems and equations too 
| difficult to be in ordinary text-books. Full and clear solutions are 
| given to them in this work. It commences with Common Arith- 

metic, and concludes with the Integral Calculus. Every difficult 
problem or question in the author’s works is sure to be found here. 

Every teacher, and every one who requires a teacher, should have 
a copy of this book. 


Key to Robinson’s Algebra, Geometry, Calculus, and 
Surveying. 
(In Press.) 250 pages. Price $1.25. . 
This work is designed more especially for the teacher, and for 
those students who desire to pursue the above sciences without a 
teacher. It will contain full and cledr solutions to the most difficult 
problems in the above-named works. 


Among the distinguished Educators who have commended books in this 
series, are the Hon. W. C. Larrabee, State Superintendent Schools, Indiana; 
R. W. McFarland, Professor Mathematics, Miami University, Ohio; Prof. 
Chester Dewey, Rochester University, N. Y.; Prof. 8. H. Thomson, Hanover 
College, Md.; Prof. W. D. Wilson, Hobart College, Geneva, N. Y.; Prof. J. M. 
Stone, lowa University; Samuel Findley, President Edinburgh College; 
Prof. Wray Beattie, Wesleyan University, Iowa; W. W. Clark, Professor 
Mathematics, Genesee Wesleyan Seminary, N. Y.; the Hon. John Tenney, 
Secretary New Hampshire Board of Education ; F. G. Carey, late President 
Farmers’ College, Ohio, and many other heads of literary institutions 
throughout the country, two columns of which will be sent free, with full 
description of the works, on request. 

*,* Single copies of the above (except Keys and Mathematical Operations) 
sent at half price to TEACHERS for examination with view to introduction. 
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MATHEMATICAL WORKS, 


By GEORGE R. PERKINS, LL.D, 


LATE PRINCIPAL AND PROFESSOR OF MATHEMATICS IN THE NORMAL SCHOOL OF THE STATE OF NEW YORK. 





ARITHMETICAL SERIES. 


Perkins’s ARITHMETICAL SERIES embraces four text-books, 
which cover the whole ground, from the first lesson of the begin- 
ner in counting to the most abstruse and intricate operations 
embraced in the science. Their distinguishing features, as a 
whole, and the points on which their claim to superiority rests, 
are as follows : — 


1. They are complete. Nothing connected with the subject is 
omitted. 


2. Each number follows that which precedes it naturally and 
easily, the step from one to another not being too great for the pupil’s 
comprebension. 

8. They are consistent with each other. The definitions and rules 
in the different numbers are, as far as practicable, in the same 
words, and similar modes of reasoning are employed throughout. 

4. They are philosophically arranged. 

5. They are inductive. General laws are deduced from individ- 
ual cases, 

6. They are practical, constructed with direct reference to the 
wants of the pupil when he shall enter on the actual business of life. 

7. Rules and explanations are given tersely. 
lost in a mass of words. 


8. They present an unusually large number of examples. 


Their point is not 


not involve tedious operations. 


10. Each rule is illustrated by every variety of example that can 
fall under it. 


11. The examples are so constructed as to require thought on the 
part of the pupil. 

12. A principle once taught is not allowed to be forgotten. In‘one 
form or other it is made the subject of constant review. 

13. Finally, these Arithmetics teach the shortest, simplest, and 
most easy to be remembered modes of performing the different oper- 
ations of which they treat. 


I. PRIMARY ARITHMETIC. 18mo. 160 pages. Price 
21 cents. — This work presupposes no knowledge of Arithmetic. 
It commences with elementary principles, and lays a sure founda- 
tion for what is to follow. From the four fundamental rules it 
proceeds to Fractions. Next come Decimals and their applica- 
tion to Federal Money. 


Il. ELEMENTARY ARITHMETIC. 16mo. 347 pages. 
Price 42 cents. — From the Primary the pupil proceeds to the Ele- 
mentary, in which it is aimed to discipline the mind, to develop 
| the reasoning powers, and to prepare the pupil for the advanced 
departments of Mathematics. In the author’s treatment of Vul- 
gar Fractions, Percentage, and Interest, his new method of find- 
ing the cash balance in Equation of Payments, and his improved 
mode of Extracting the Cube Root, he has certainly made a great 
— on the other Elementary Arithmetics now before the pub- 
ic. 


Ill. PRACTICAL ARITHMETIC. 12mo. 356 pages. 
Price, Cloth, 62 cents, Paper Sides, 50 cents. — This work covers 
nearly the same ground as the Elementary, differing from it prin- 
cipally in presenting a greater number of examples. It may, 
therefore, either follow the Elementary, or be substituted for it. 
No other work offers the scholar such facilities for practice as this, 
no less than 3,926 sums being given. 


KEY TO PRACTICAL ARITHMETIC. 


324 
pages. Cloth. Price 75 cents. 


12mo. 





IV. HIGHER ARITHMETIC. 12mo. 324 pages. Cloth. 
Price 75 cents. — This is intended as a finishing book for those 
who would complete a thorough arithmetical course. It embraces 
all the more abstruse parts of the science, and develops its princi- 
ples to a greater extent than is usual with school-books on this 
subject. 


PERKINS'S ALGEBRAIC SERIES. 
I. ELEMENTS OF ALGEBRA. 12mo, 244 pages. 


Price 75 cents. — Among the peculiar merits of this work, besides 
its simplicity, are the conciseness of its rules and definitions ; its 
close and logical reasoning, which calls the powers of the learner 
into active exercise ; and the great number and variety of its ex- 
amples, which afford every opportunity for extended practice. 


II. TREATISE ON ALGEBRA: Embracing, besides the 
elementary principles, all the higher parts usually taught in Col- 
leges ; containing, moreover, the new method of Cubic and higher 
Equations, as well as the development and application of the 
more recently discovered Theorem of Sturm. 8vo. Sheep. 420 
pages. Price $1.50.— What the Elements are to Common 
Schools, this Treatise is to Academies and Colleges. It will be 
seen, from the title give above, that it is comprehensive and com- 


| plete. 
9. The examples, particularly those given first under the rules, do | 


PERKINS'S GEOMETRICAL SERIES. 


I. ELEMENTS -OF GEOMETRY, with Practical Applica- 
tions. 12mo. 320 pages. Price $1.00.— In these Elements it is 
aimed to strip Geometry of its difficulties, and render it an attrac- 
tive study. This is effected by giving a practical bearing to every 
thing that is taught. The pupil is not allowed to grope in the 
dark, and ask, “‘ What is the use of these demonstrations?”” As 
soon as a principle is explained, it is appligd to the practical pur- 
poses of life by means of remarks, suggestions, and questions, 
added in smaller type. This original feature invests Geometry 
with an interest of which its apparently abstract character has 
heretofore deprived it. 


II. PLANE AND SOLID GEOMETRY : to which are 
added, Plane and Spherical Trigonometry and Mensuration, ac- 
companied with all the necessary Logarithmic and Trigonometric 
Tables. Large 8vo. 443 pages. Price $1.50.— This work is 
intended to follow the Elements, and gives an extended course in 
the higher as well as the more rudimental departments of the 
science, adapted for advanced schools and colleges. It is based 
on the admirable work of Vincent, revised by Bourdon, which 
has long been the geometrical standard in the French schools. 
All that is valuable in Vincent has been taken ; but the mathe- 
matical attainments and practical skill of Prof. Perkins are every- 
where exhibited in adapting, modifying, rearranging, and adding. 


PERKINS’S PLANE TRIGONOMETRY, and its applica- 
tion to Mensuration and Land Surveying, accompanied with all the 
necessary Logarithmic and Trigonometric Tables. 8vo. 328 
pages. Sheep. Price $1.50.— This work is remarkable for its 
simplicity, and bears throughout the marks of its practical origin. 
The beginner in the science and the proficient will alike find mat- 
ter of prime value in its pages. The chapters on Land Surveying 
will prove of incalculable assistance to those who intend follow- 
ing this pursuit in life. The necessary Tables are furnished in an 
Appendix. 


D. APPLETON & CO., 346 & 348 Broadway, New York. 




















WORCESTER’S QUARTO DICTIONARY. 


> 





+ 


PROPOS 


ALS OF 


HICKLING, SWAN AND BREWER, BOSTON, 


FOR PUBLISHING BY SUBSCRIPTION, 


A DICTIONARY OF THE ENGLISH LANGUAGE, 


BY JOSEPH E. WORCESTER, LL. D. 


ONE VOLUME, QUART 


O, LIBRARY EDITION. 





WE propose to publish a library edition of WorcEsTER’s QUARTO 
Dictwnary for subscribers. It will be printed on extra fine paper, 
with large margin, a specimen copy of which may be seen at our | 
counting-room. 

The work is now rapidly approaching completion, and we hope to | 
ublish it in May, 1859. It will be comprised in about eighteen | 
hundred pages, and will contain a full vocabulary of the words now | 

used in Literature, Art, and Science, together with such local and 
obsolete terms as are likely to be met with in writings that are now 
much read. 

In OrTHOGRAPHY the work will represent the best usage both in 
this country and in England. 

The PRONUNCIATION of all the words will be exhibited by a sys- 
tem of notation which will be easily understood; and with regard to 
words of various, doubtful, or disputed pronunciation, the best 
authorities for the different modes will be given. 

In the department of Erymo.oey this Dictionary will be found to 
be more complete and satisfactory than any other work of the kind, 
giving, in a brief form, the results of the investigations of the best 
writers on this subject. 

The Derinitions will be fully and accurately discriminated, 
distinguished by numbers, and exemplified, whenever practicable, 
by citations from the best authors. In the selection of examples 
the aim has been to take such as should be valuable for the thought 
or sentiment they express, so that this Dictionary will present, in a 
convenient form for reference, a rich collection of the maxims and 
gems of the language. 

The treatment of SyNonyMEs will form a very valuable feature of 
the work. Very few, even of the best speakers and writers, become 
so thoroughly masters of their native language as never to experi- 
ence embarrassment in discriminating between several expressions 
nearly related. It is to help in overcoming this difficulty that Dr. 
Worcester has prepared, in connection with those words which | 
seem most to require it, a notice of the synonymous terms, show- | 





ing, at a glance, the distinctions to be observed in choosing among 
them. 

The grammatical forms and inflections of words will be given 
more fully than ever before in any English Dictionary, and brief 
critical notes on the orthography, the pronunciation, the grammat- 
ical form and construction, and on the peculiar technical, local, pro- 
vincial, and American uses of words, will be found scattered 
throughout the volume. 

The ILLustRaTIONS by wood-cuts, of which there will be about 
twelve hundred, beautifully executed, will form another novel and 
useful feature of this Dictionary. There are many terms, the ver- 
bal explanation of which, however carefully made, will convey a 
much less correct idea of their meaning than a pictorial representa- 
tion, and accordingly it is proposed to adopt this method of exem- 
plitving the definitions in all such cases as seem to require it. 

Much important and useful matter will be given in the Introduc- 
tion on the following subjects: — The Principles of Pronunciation ; 
Orthography ; English Grammar ; the Origin, Formation, and Ety- 
mology of the English Language ; Archaisms, Provincialisms, and 
Americanisms ; and the History of English ie ; witha 
notice of English Orthoepists, and a Catalogue of Engli Dictionaries 
of the various Arts and Sciences, Encyclopedias, &c. 

In an ee will be added Walker’s Key to the Pronunciation 
of Classical and Scripture Proper Names, much enlarged and im- 
proved; a Pronouncing Vocabulary of Modern Geographical Names ; 
a Collection of Phrases and Quotations from Foreign Languages ; Ab- 
breviations used in Writing and Printing, &c. 

The price of the library edition, on extra fine paper, will be $7.50, 
which will be the retail price for the common edition. Persons sub- 
scribing will therefore secure the library edition at the same price 
that they would be obliged to pay for the common edition after its 
publication. 

Those persons who desire to become subscribers to the work can 
do so by application to the publishers. 





WORCESTER’S SPELLING-BOOK. 





WE ALSO RESPECTFULLY INFORM TEACHERS AND SCHOOL COMMITTEES THAT WE PUBLISH A 


PRONOUNCING SPELLING-BOOK 


OF THE ENGLISH LANGUAGE, 


BY J. E. WORCESTER, LL. D. 


THE orthography and pronunciation of Dr. Worcester’s Diction- 
aries represent the best usage of the English language. The Spel- 
ling-Book presents the same system, and Teachers throughout the 
country will welcome its appearance. It is the most accurate, com- 
prehensive, and complete Spelling-Book ever published. Since its 


publication it has been introduced into use n the Public Schools of 
New York, Boston, Charlestown, Washington, D. C., West Roxbury, 
Thomaston, Waldoboro, Wiscasset, Dedham, Fall River, Newport,&c. 

OS> Copies will be furnished by mail for examination, on the re- 
ceipt of 12 cents in postage stamps. 




















SCIENTIFIC BOOKS. 


— 





Ure. Dictionary of Arts, Manufactures, and Mines. 2 vols. 8vo. 
$5.00. 

VatteE. Traité de la Science du Desin. Contenant la Theorie 
Générale des Ombres, la Perspective Lineaire, la Theorie 
Générale des Images d’optique et le Perspective Aérienne 
appliquée au Lavis, pour faire suite a la Géométrie Descrip- 
tive. In 4to, et atlas de 56 pl. Hf. mor. $5.50. 

Veruutst. Traite élementaire des Fonctions Elliptiques. 8vo, 
hf. cf. $2.75. 

VierLtLE. Cours complémentaire d’Analyse et de Mécanique. 
8vo, hf. cf. $2.50. 

Vicat. On Cements. Translated by Capt. Smith. 

Watton. Problems illustrative of Flare Coordinate Geometry. 
8vo. $4.80. 

Problems, Mechanical Collection of. 8vo. $5.50. 


Problems in Hydrostatics and Hydrodynamics. 8vo. 
$3.00 


. On the Differential Calculus. 8vo. $3.25. 


Watton anp Mackenzie. Solutions of the Cambridge Prob- 

lems. 8vo. 1854, $3.25. do. 1857, $2.50. 
Problems in Elementary Mechanics. 

1858. $3.00. 

Warr. Dynamics, Construction of Machinery. 8vo. 

Wuewe tt. Analytical Statics. 8vo. $2.25. 

Wiesspacu. Mechanics. 2 vols. 8vo. 

Wittiams. Practical Geodosy. Post 8vo. $1.50. 

Witme. Handbook for Mapping, Engineering, &c. 
7.00. Colored, $12.00. 

Witson’s Dynamics. 8vo. $2.87. 

Wo rer. Tabule Reductionum Observationum Astronomica- 
rum. 8vo. $3.50. 

Woop. Practical Treatise on Railroads. 

Woo Lnouse. 


8vo, cloth. 


$2.87. 


4to, plain, 


8vo, hf. mor. $4.00. 
Weights and Masures of all Nations. 30c. 
Differential Calculus. 30c. 
Appleton’s Handbook of Drawing. 8vo. 
Yvon, Virtarceav. Etablissement des Arches de pont. 
hf. mor. $5.00. 


WortTHEN. 








4to. 





*,* Early copies of all the new mathematical 
ceived as soon as published. 


books published in England and France will be re- 





LIST OF BOOKS PUBLISHED BY JOHN BARTLETT. 





TEXT-BOOEKS USED IN HARVARD COLLEGE. 


THE ORATION OF XSCHINES AGAINST CTESIPHON. 
With Notes, by Professor J. T. Champlin. 12mo, cloth. 88 cts. 
THE CLOUDS OF ARISTOPHANES. With Notes, by Professor 

C. C. Felton. 12mo0, cloth. $1.00. 

THE BIRDS OF ARISTOPHANES. With Notes, by Professor C. 
C. Felton. 12mo, cloth. $1.00. 

THE PANEGYRICUS OF ISOCRATES. With Notes, by Profes- 
sor C. C. Felton. 12mo, cloth. 75 cents. 

SELECTIONS FROM THE GREEK HISTORIANS. With Notes, 
by Professor C. C. Felton. 12mo, half mor. $1.50. 

SELECTIONS FROM MODERN GREEK WRITERS, IN PROSE 
AND POETRY. With Notes, by Professor C. C. Felton. 12mo, 
cloth. $1.00. 

THE AIAS OF SOPHOKLES. With Critical and Explanatory 
Notes, by J. B. M. Gray. 12mo, cloth. $1.25. 

PRONUNCIATION AND HISTORY OF THE GREEK ALPHA- 
BET. By E. A. Sophocles, Tutor in Harvard College. 12mo, 
cloth. $1.00. 

CICERO, M. T. BRUTUS. Edited, with Notes, by Professor C. 
Beck. 16mo, cloth. 75 cents. 

CICERO. Immortality of the Soul; The Tusculan Disputations, 
Book First; The Dream of Scipio; and Extracts from the Dia- 
se on Old Age and Friendship. With English Notes, by 
Thomas Chase, Tutor in Harvard College. 16mo. cloth. 75 cents. 

COOKE’S CHEMICAL PROBLEMS AND REACTIONS, to ac- 
company Stockhardt’s Principles of Chemistry. By Professor 
Josiah P. Cooke. 75 cents. 

CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
ICA, FROM MAGNA CHARTA TO THE FEDERAL CON- 
STITUTION OF 1789. yp and Revised, with Notes, by 
F. Bowen, Professor of Moral Philosophy. 8vo, cloth. 88 cents. 

HODGES, R. M. PRACTICAL DISSECTIONS. By Richard M. 
Hodges, M. D., Demonstrator of Anatomy in the Medical Depart- 
ment of Harvard College. 16mo. $1.00. 

HORACE. With Notes, by A. J. Macleane, M. A. Revised and 
edited by R. H. Chase, A. M. With Introduction to the Metres, 
By Professor Charles Beck. Revised edition. 12mo, half mor. 

-25. 


LATHAM’S ELEMENTARY ENGLISH GRAMMAR. Revised by 
Professor Child. With an Appendix, by President Goodwin, 
Trinity College. 16mo, cloth. 75 cents. 


PEIRCE, J.M. ANALYTIC GEOMETRY. 8vo. $1.50. 


REID, THOMAS. ESSAYS ON THE INTELLECTUAL POW- 
ERS. With Notes and Illustrations, by Sir William Hamilton, 
and others. Edited by James Walker, D. D., President of Har- 
vard College. 12mo, cloth. $1.25. 

ROELKER, B. A GERMAN READER FOR BEGINNERS. 
Compiled by Bernard Roelker, A. M., Instructor in Harvard Uni- 
versity. 12mo, cloth. $1.00. 

STEWART, DUGALD. ACTIVE AND MORAL POWERS OF 
MAN. Edited, with Notes, by James Walker, D. D., President of 
Harvard College. 12mo, cloth. $1.25. 

STOCKHARDT’S PRINCIPLES OF CHEMISTRY. Illustrated 
by Simple Experiments. ‘Translated by C. H. Peirce, M. D. 
12mo,.cloth. $1.75. 

VERNON, EDWARD JOHNSTON, B. A. GUIDE TO THE 
ANGLO-SAXON TONGUE. 12mo, cloth. $1.25. 

WHATELY. LESSONS ON MORALS AND CHRISTIAN EVI- 
DENCES. Edited by Rev. F. D. Huntington. 16mo. 76 cents. 


MISCELLANEOUS. 


A COLLECTION OF FAMILIAR QUOTATIONS, WITH IN- 
DICES OF AUTHORS AND SUBJECTS. 16mo, cloth. Third 
edition. $1.00. 

AUTUMN LEAVES. ORIGINAL PIECES IN PROSE AND 
VERSE. 16mo, cloth. 75 conf. 

COLLEGE WORDS AND CUsTOMS. 
cloth. $1.25. 

FOUR OLD PLAYS. JACK JUGLER, THERSYTES, PARDO- 
NER AND FRERE, AND JOCASTA. 12mo, cloth. $1.25. 
MEMORIAL OF REV. JOHN S. POPKIN, D.D. Edited by 

Cornelius C. Felton. 16mo, cloth. $1.25. 

MEMORIES OF YOUTH AND MANHOOD. By Sidney Willard. 
2 vols. 16mo, cloth. $2.00. 

NORTON, ANDREWS. EVIDENCES OF THE GENUINENESS 
OF THE GOSPELS. Second edition. In three volumes. 8vo, 
cloth. $5.00. 

| NORTON, ANDREWS. TRACTS CONCERNING CHRISTIAN- 
ITY. 8vo, cloth. $1.75. 

PROMETHEUS AND AGAMEMNON 
Translation, by W. H. Herbert. 

| TUCKERMAN, EDWARD. SYNOPSIS OF NORTHERN LI- 

| CHENES. 8vo, cloth. 75 cents. 

| TUCKERMAN, EDWARD. ENUMERATION 

| AMERICAN LICHENES. 12mo, cloth. 37 cents. 


By B.H. Hall. 12mo, 





OF SOPHOCLES. 
12mo, cloth. 75 cents. 
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PUBLISHED BY 
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59 Washington Street, Boston. 








HUGH MILLER’S WORKS. TEXT-BOOKS. 
THE OLD RED SANDSTONE; or, New Walks in an Old MENTAL PHILOSOPHY, including the Intellect, Sensibili- 


Field. ‘To which is appended a Series of Geological Papers re: id| ties, and Will. By JosEPH Hay EN, Prof. of Intel. and ‘Moral Phi- 

before the Royal Physical Society of Edinburgh. A new, im- los. in Amherst College. Royal 12 mo, cloth. $1.50. 

proved, and enlarged edition. 12mo, cloth. $1.25. From Prof. Bowen, Harvard College. 

The new matter in this edition consists of over one hundred pages “It is at once a Compend of Philosophy and a History of Philoso- 
on the following subjects: Geological Evidences in Favor of Rte- | p Prof. Haven’s work deserves high praise; it is well 
vealed Re ligion; on the Ancient Grauwacke Rocks of Scotland; on | written well arranged, accurate in information, and sound in 
the Red Sandstone, Marble, and Quartz Deposits of Assynt; on the ‘ 
Corals of the Odlitic System of Scotland; on the Fossiliferous De- | ~~ 
posits of Scotland. The volume embraces also four additional | LECTURES ON METAPHYSICS. By Sir Witt1Am Ham- 
plates, several new cuts, and an Appendix of new Notes. Newen-| ILToN, Bart., late Prof. of Logic and Mets uphysics in the University 
gravings of the previous illustrations have also been made. of E dinburgh. Edited by Rev. H. L. MANsEt, B. D. , of Oxford 
THE FOOT-PRINTS OF THE CREATOR the Ast University, and Joun Verrcu, M. A., of Edinburgh. One vol. 

My 3 Or, The siste- 8vo. Readyin January 

rolepis of Stromness, with numerous lilustrations. With a Me- J 7 

moir of the Author, by Louris AGAsstz. 12mo, cloth. $1.00. PRINCIPLES OF ZOOLOGY; Touching the Structure, 
3 Development, Distribution, and Natural Arrangement of the 
MY SCHOOLS AND SCHOOLMASTERS ; or, the Story RACEs OF ANIMALS, living and extinct, with numerous illustra- 

= My Education. AN Avutosiocrarny. With a full length) tions. For the use of Schools and Colleges. Part. I. Compara- 

Portrait of the Author. 12mo,cloth. $1.25. TIVE PuystoLocy. By Louts AGAssIz and Aveustus A. GouLp. 
FIRST IMPRESSIONS OF ENGLAND AND ITS Revised edition. 12mo, cloth. $1.00. 

PEOPLE. With a Likeness of Author. 12mo, cloth. $1.00. “It is not a mere book, but a work —a =e ee in the recy of a 

. book. Zodélogy is an interesting science, ar 1ere is treated wit 
THE TESTIMONY OF THE ROCKS; or, the Bearings of| q masterly hail, It is a work adapted to colleges and schools, and 
Geology on the Two Theologies, Natural and Revealed. With 152 | 14 young man should be without it.”” — Scientific American. 
Illustrations. To which is prefixed Memorials of the Author, : es ; 


embracing an authentic and minute account of his Death, etc.| THE EARTH AND MAN. Lectures on Comparative 
12mo. pp. 516. $1.25. PHysicaAL GEOGRAPHY, in its relation to the History of Mankind. 
THE CRUISE OF THE BETSEY; or, a Summer Ramble By ArNoLp Guyor. Translated from the F rench by Prof. C. C. 
among the Fossiliferous Deposits of the Hebrides. With Rambles Fretton. With Illustrations. 12mo, cloth. $1.25. 
of a Geologist; or, Ten Thousand Miles over the Fossiliferous De- “Those who have been accustomed to regard Geography as a 
posits of Scotland. 12mo, cloth. pp. 524. $1.25. merely descriptive branch of learning, drier than the remainder bis- 
“ Miller’s descriptions in this work are fresh, eloquent, and true, | © 1it after a voyage, will be delighted to find this hitherto unattrac- 
as any that have ever issued from his pen. We have renewed our | tive pursuit converted into a sclence, the principles of which are 
recollection of them with infinite pleasure.’’ — Edinburgh Review. definite and the results conclusive. North American Review. 
4 F GUYOT’S MURAL MAPS. A Series of elegant Colored 
THE PLURALITY OF WORLDS. With an Introduction Maps, projected on a large scale for the Recitation Room, consist- 
by Epwarp Hircucock, LL.D., and a SuppLEMENTARY D1IA- | ing of a “Map of the World, North and South America, Europe, 
LOGUE by the Author, in which his Reviewers are Reviewed. Asia, Africa, &c., exhibiting the Physical Phenomena of the 
12mo, cloth. $1.00. Globe. By Prof. ARNoLD Guyor. Map or THE WoRLD, MouNT- 
This work is now known to be from the pen of Prof. Whewell, of ED, $10. Map or NorrH AMERICA, MOUNTED, $9. MAp or GEO- 
Cambridge University, England. | GRAPHICAL ELEMENTS, MOUNTED, $9. Map or SoutH AMERICA, 
“ The e Plurality of Ww orlds’ has created as great a sensation in| MOUNTED, $9. 
the reading world as did the ‘ Vestiges of Creation.’ — London Cor. | 


rhe NE. Tribune. THESAURUS OF ENGLISH WORDS & PHRASES, 
‘ so classified and arranged as to facilitate the expression of ideas, 
ANNUAL OF SCIENTIFIC DISCOVERY FOR 1859; and assist in literary composition. New and Improved Edition. 
or, Year-Book of Facts in Science and Art, exhibiting the most By Peter MArK Rocet, late Secretary of the Royal Society, 
important Discoveries and Improvements in Mechanics, U: London, &c. Revised and Edited, with a List of Foreign Words 
Arts, Natural Philosophy, Chemistry, Astronomy, Metosvelogy, defined in English, and other additions, by BARNAs SEArs, D. D., 
Zodlogy, Botany, Mineralogy, Geology, Geography, Antiquities, President of Brown University. A NEw AMERICAN, from the 
&c., together with a List of recent Scientific Publications; a clas-| late stereotype London Edition, with Appririons and ImMPpROvE- 
sified List of Patents; Obituaries of eminent Scientific men; an | MENTs. 12mo, cloth. $1.50. 
ndex of Important Papers in Scientific Journals, Reports, &c. 
Edited by Davip A. Wetts, A. M. With a Portrait of Prof. | A TREATISE | ON THE COMPARATIVE ANATOMY 
O. M. Mitchell. 12mo, cloth. $1.25. Ready in February. Ss y Frof. C. 1m. Vou 
_ : IEBOLD and H. STANNivs. Translated from the German, with 
VOLUMES OF THE SAME WorK for 1850, 1851, 1852, 1853, 1854,| Notes, Additions, &c., by Waupo I. Burnett, M. D., Boston. 
1855, 1856, 1857, 1858. With Portraits of Professors Agassiz, Sil- One elegant octavo volume. Cloth. $3.00. 
liman, Henry, Bache, Maury, Hitchcock, Wyman, Rogers, and 
Richard M. Hoe. Nine volumes, 12mo, cloth. $1.25 per vol. rt Kee MAP OF THE UNITED STATES 
This work, issued annually, contains all important facts discovered ie % Ww TISH PROVINCES OF NORTH AMER- 
or announced during the year. CA. a an explanatory Text, Geological sections and plates 


oS 4 > ‘ossi > hi ~ * a4 N att Bis as 
Each volume is distinct in itself, and co of the Fos sils which characterize the Formations. By JULES 
matter. d contains entirely new Marcov. Two volumes, octavo, cloth. $3.00. 


OS The Map is elegantly colored, and done up with linen cloth 
NATURAL HISTORY OF THE HUMAN SPE-| back, and folded i in octavo form, with thick chit coven. 
CIES; Its Typical Forms and Primeval Distribution. By Cuas. | 
HAmitton Smirn. With an Introduction containing an Abstract} THE LIFE OF JOHN MILTON. Narrated in connection 
of the Views of Blumenbach, Prichard, B: uchman, | Agassiz, and| with the Political, Ecclesiastical, and Literary History of his time. 
other writers of repute. By SAMUEL KNEELAND, Jr., M. D.| By David Masson, M. A., Prof. of English Lit. Univ. Coll., Lon- 
With elegant Illustrations. 12mo, cloth. $1.25. don. . Vol. First, ready i in January. 
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ANNOUNCEMENT. 


WE are at present able to announce, that the following Series of Papers and 
Treatises will appear in the Mathematical Monthly. Some of them are already in 
manuscript, others in course of preparation; and all of them will be commenced at 
the earliest practicable date. 


I. A Series of Papers on the Application of the Doctrine of Probabilities to 
Vital Statistics in the Construction of Life and Population Tables, and in the 
Solution of important Monetary and other practical Problems, involving Life Contin- 


gencies. By E. B. Exxiortt, Esq. 
II. On the Motions of Fluids and Projectiles relative to the Earth’s Surface. 
Ry Prof. Ferret. 


III. A Series of Papers on the Theory of Least Squares, with Practical Ap- 
plications. By J. E. Hirearp, Esq. 


IV. A Treatise on the Elements of Plane Geometry. By Rev. Tuomas 
HILt. 


V. A Treatise on Curves of Single Curvature. By Rev. THomas Hitt. 

VI. A Series of Notes on the Calculus of Probabilities. By Suton Newcomp, 
Esq. 

VII. A Treatise on Determinants. By JAmes Epwarp OLiver, Esq. 

VIII. A Treatise on Analytic Morphology. By Prof. Bensamin Perrce. 


IX. Researches in the Mathematical Theory of Music. By Truman Henry 
Sarrorp, Esq. 


X. A Treatise on One-Plane-Descriptive Geometry. By Witt1am Warson, 
Esq. 


XI. A Treatise on the Calculus of Operations. By Prof. Grorer C. Wuir- 
LOCK. 


Besides the above, we have received, either in manuscript or by title, a large 
number of notes and papers upon nearly as large a variety of subjects; so large, 
indeed, that there is not the least doubt about our being able to execute the proposed 
plan of the Monthly in all its details. The only difficulty will be a want of space ; 
but this we shall remedy by increasing the number of pages, just as fast as the 
subscription will warrant. To this end, we trust that all interested will take such 


measures as they think best to increase its circulation. 














PHILOSOPHICAL 
INSTRUMENTS AND APPARATUS, 


MANUFACTURED AT 313 WASHINGTON STREET, BOSTON, 
BY E. S&S. RiTOAIE, 


EOR ILLUSTRATING THE SCIENCES OF 


Pneumatics, Electricity, Chemistry, Optics, Hydrostatics, Hydraulics, 
Steam, Magnetics, Acoustics, Mechanics, Astronomy, Mete- 
orology, &c., with over 600 pieces; also, Mathe- 
matical and Engineering Instruments. 


Each article is warranted perfect. In designing the form, simplicity, as well as combina- 
tion of parts in the formation of new Instruments, is carefully studied; and to this end 
only two sizes of screw connections are used. 

Ritchie’s Illustrated Catalogue, which will be sent by mail on application, contains cuts 
of over 200 pieces, including his improved Air Pump, Electrical Machine, Ruhmkorff and. At- 
wood Apparatus, &c., the University of Mississippi Electrical Machine having two six feet 
diameter plates, and four pairs of rubbers ; also, sets made up to assist purchasers in selecting, 
at prices from $100 to $1,250 per set; and commendatory letters from eminent Physicists 
in various parts of the country who are using his apparatus. 


WILLIAM BOND AND SON, 


17 CONGRESS STREET, BOSTON, 


Chronometer Makers to the Cuited States Government, 


HAVE FOR SALE 


A Complete Assortment of Marine and Sidereal Chronometers, 
ASTRONOMICAL CLOCKS FOR OBSERVATORIES, 


WITH THE MOST APPROVED DESCRIPTION OF COMPENSATING PENDULUMS. 


They also manufacture the Spring GovERNOR APPARATUS, for recording Astronomical 
Observations by the aid of Electro Magnetism, known as the American Method, and adopted 


at the Washington and Cambridge Observatories in the United States, and Greenwich and 
other Observatories in Europe. 


Astronomical Instruments, Transits, Telescopes, &c., 


Of the usual description. Also, those for use at fixed Observatories, of larger dimensions, 
imported to order. 











